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DAY ANB THOMSON'S MATHllMATICAL SERIES. 
FOR SCHOOLS AND ACADEMIES. 



I. MENTAL ARITHMETIC; or, Fir^ Lessms in Nnnben — 
For BeainneiB. This work commences with the sirapfesl combinations 
of numbeii!, and gvoiiio^j advances to more difficult combiaation" 
ns the mind of the learner erpaiiila and is prepared to corapri-hend 

II. PRACTICAL ARITHMETIC i— Uniting the Indiut le 
willi the Symhetic mode of Inatiuclion ; also illustrating the pnn 
djies of Cancelatiob. The design of this work is to niilcp the 
pupil Uloroughlj acqusinted witJi the nason of every opersiaon 
which he is reimired to perform. It abounds in wawpks, and is 
eniineniiij prai^icdL 

Ul. KEY TO PRACTICAL ARITHMETIC ;— Containing 
the answers, with nnmetous suggestions, &c. 

IV. HIGHER AKITHMETIC ; or, me Science and Applica- 
Usnof Na/mbers; — Forndvanccd oiassea. This work is complete 
initselt] coinmencing with the fundamental rules, and extending to 
the highest depBrtmsnt of the science. 

V. KEY TO HIGHER ARITHMETIC ;— Contdnlng the 
answers to oU the examples, with many suggestions, &c. 

TI. ELEMENTS OP ALGEBRA :— Being a School edition 
of Dqj'h large Algebra. This work is designed to be a hiad and 
ea^j transition from the study of Arithoietic to the higher branches 
of MathemaUcs. The number of examples is much increased ; and 
the work is every way adapted to Schools and AcRdemies. / 

VIL KEY TO ELEMENTS OF ALGEBRA;— ContMning 
the answevB, the solution of the mora difficult problama, &c. 

VIII. ELEMENTS OP GEOMETRY; — Being our nbridg- 
uiont of Legendre's Geometry ; v/ith practical notes and illus- 

IX. ELEMENTS OP 'JgllGONOMETRY, BIENSURA- 
TION, AND LOGARITHMS. 

X. ELEMENTS OP SURVEYING ;— Adapted both to tlie 
wants of the learner and the practical Surveyor. (Published 
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PREFACE. 



It has been well saidj that " whoever shoitens the 
road to knowledge, lengthens life." The value of a 
knowledge of Aiitmielic is too generally appreciated to 
requiie comment When properly studied, two impor- 
tant ends are attained, viz : discipline of mind, and far 
eUUy in the application of numbets to business calcula- 
tions. Neidier of these results can be sscared, unless 
the pupil thoroughly imderstajtds t?ie principle of every 
opeiation he performs. There is no unceriaiTUy in the 
conclusions of mathematics ; there should be no guess- 
•wark in its operations. What then is the cause of so 
much groping and^miite 0oii in this dejjartment of ed. 
ucation. Why this awdess, mechanical " ciphering," that 
is so prevalent in oui schools ^ 

The present work was undeitakf n and is now ofFeied 
to the public, with the hope of contubulmg somfth ig 
toward the removal of these imeterr te evils Its plan is 
the following : 

1. To load the pupil to a 1 noiilelgo of eich rule by 
vnductwn ; that is, by the e^-^mmafjon and soiufiLU i.f a 
large number of practical examples which m olv'' iJ e 
principles of the rule. 

2. The operation is then dejined each principle la ai a 
lyzed sepa/raidy, and illustrateii by othei exariplps 

3. The general nde is now deduced, and put in its 
proper place, both for convenient inference and reiiew 
thus combining tire indvAve and iynthetu- mode^ of in 
Btruction. 

4. The general rale is followed by copwua cxamjiks fo 
practice, which are drawn from the larious depaitment^ 
of business, and are calculated both to call jnto exercise 
the different principles of the lule ^Ild o prtp-uo the 
loamer for tiio active duuo:: of 1 fc 



rii,y Google 



It is lielieTod that much of this guess-^ork in '■ figur- 
ing;," nnd its concomitant habils of listlesmess and va- 
mity of mind, have arisen from the ubBj at first, of abstract 
numbers and intricate questions, requiring corobinations 
above the capacity of children. Taking his slate and pen- 
cil, the pupil sits down lo the solution of his problem, but 
soon finds himself involvedin an impenetrable maze. He 
aiudouely aelcs for light, and is directed " to learn the rule." 
He does it to the letter, but his mind is still in the dark. 
By jttfcasiifl^ and repeated trials., he perhaps finds chat 
certain multiplications and divisions produce the answer 
in the book ; bwt as to the reasons of the process, he is to- 
taUy igjioraiit. To require a pupil to lea/rn and understand 
the rule, before he is permitted to see ita principles illus- 
trated by simple practical examples, places him in the 
condition of the boy, whose mother charged him never to 
go into the water till he had leoimed to swim. 

These embarrassments are believed to be unnecessirj' 
■ and are attempted to be removed in the follow ng manner 

1. The examples at the commencement of each ale 
are all practical, and are adofted to illustrate the pa t c lar 
principle under consideration. Every teacher can bear 
testimony, that children reason upon pradi J q est on& 
with far greater fadlity and accuracy than they do pon 
abstract numbers. 

2. The numbers contained in the examples lae at fi st 
small, so that the learner can solve the que to me l<l 
ly, and utiderstartd the reason of each step in tl e opera 

3. As the pupil becomes familiar with the more simple 
combinations, the numbers gradually increase, till the 
slate becomes necessary for the solution, and its proper 
use is then explained. 

i'. Frequent menial exercises are interwoven with ex- 
ercises upon the stale, for the purpose of strengthening the 
habit of analyzing and reasoning, and thus enable the leain- 
er to comprehend and solve tlie more infricale problems. 

5. In the arrangement of subjects it has been a cardi- 
nal point to follow ihe TWiv/ral order of the science. No 
principle is used in the explanation of another, until it 
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has ilself been demonstrated or explained. Common frac- 
tions, therefore, ate placed immediately after division, for 
two reasons. Fir^, they arise from division, and are 
in fact imexeaited division. Seanvi, in Reduction, 
Coropound Addition, &c. it is frequently necessary to 
use iractions; consequently fractions must be understood, 
before it is possible to understand the Compound rales. 

For the same reason. Federal Money, whicli is baaed 
upon the dechna.1 nolation,is ^^c&A after Decimal Frac- 
tions. Inter^t, Insurance, (Commission, Stocks, Duties, 
&c., are also placed ailer Percentage, tipon whose prin- 
ciples they are based. 

6, In preparing the tables of Weights and Measures, 
particular pains have been taken to ascertain those that 
are in present use in our country, and to give the legal 
sUmda/rd of each, as adopted by the General Government.* 
It is well known tiiat a great difference of weights and 
measures formerly existed in different parts of the coun- 
try. More than ten years have elapsed since the Gov- 
ernment wisely undertook to remedy these evils, by 
adopting wniforw slandtK-ds for the custom-houses and 
other purposes ; and yet not a single author of arithme- 
tic, so far as we Itnow, has given these standai'ds to the 
public. 

7. The subject of Analym is deemed so e^ential to a 
thorough knowledge of arithmetic and to business calcu- 
lations, that a whde section is devoted to its develop- 
ment and application. The principles of Camedaiion 
have been illustrated, and its most important applications 
pointed out, in their proper places. The Square and 

• In the year 1836, Congress directed the Secretary of the Tceas- 
ury to cause to be delivered to the Governor of eadi State in tlia 
Dnion, or to such person as he should appoint, a complete set of all 
the Waghta and Measures adopted as standards, for the use of the 
Stales reapectively ; to the end that a imi/fcrm etandard of Weights 
and Measures may he eatablished throughout the United States. 
Most of the States have already received them; and may we not 
hope that every member of this great Dnion will promptly and cor- 
dially unite in the accomplishment of an object so conducive hoth to 
individual and public good. 
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Cube Roots are illustrated by geometrical figures and cn- 
tical blocks. 

Such is a brief outline of the preseat work. It is not 
designed to be a book of puzzles, or mathematical tiTwrn- 
olies ; but to present the elements of practical arithmetic, 
in a Iticid and syslemaiic msniier. It embraces, in a word, 
all the principles and rales which the business man ever 
has occasion to use, and is particularly adapted to pre- 
cede the study of Algebra and the higher Branches of 
mathematics. 

With what success the jtlan has been executed re- 
mains for teachers and practical educators to decide. If 
it should be found to simlm the road to a thoroiigh knowl- 
edge of arithmetic in any degree, its highest aims will be 
nccomplished. 

J. B, THOMSON. 

]N>w Haven, Oct. 3, 18^. 



rii,y Google 



SUGGESTIONS 

MODE OF TEACnm& ARITHMETIC. 



I, auALiFiciTioNS. — The cliief qualifications reqiiisile in teaching 
AriChine^c, as well as othra bioncbes are the foUawing : 

1. A thorough knowledge of the suhjoct. 

3. A love for ^ emplojoient. 

3. An a.ptltu[le to teach. These are imiispeiisaile to succeaa. 

U, CLsasiFfCiTioB. — ATUhmdui, as well as resiling, gramuinr, &c., 
aliould be iii,uaht in daases, 

1. This mewiod saves much time, and thus anabjes the teacher to 
devote more attention to orai UlustratUins, 

2. Tlic action of mjuii upon mind, is apouierfiil stimulant to exer- 
tion, and can not fail la creats a sest for the etuil;, 

3. The mode of analyzing and reasoning of one scholar, will often 
euffgesi ndu) ideas to the others in the cjaas. 

4. In the classif cation, those ^ould be put togetherwho possess as 
nearly equal capacities and attainments as possible. If any of the 
diEB learn quicker than others, they should be allowed to take up an 
extra study, or be furuished with additional examples to soIto, bo 
that tho wbola class may advance togMhei. 

5. The number in a. class, if practicable, should not ba less tiian 
six, Qor over twelve or fifteen. If the number is less, the redtation 
is apt to bo deficient in animation ; if greater, tho turn to recite does 
not oooiD round aiifHdently often to iieep up the interest. 

III. AppAHiTDB. — The Elack-boaTd and Numerical Pnaiu are as 
indispensable to the teacher, aa tables and coilery are to tho house- 
tEepei. Nat B recitadon pasaoE without usa foitneblaclc-board. If 
a pruiciple is to ho demonstrated or an operation explained, it should 
be doiw upon, the blo/J:-boani, so that all may spe and understand it 

To illustralti the incToase of numbers, tho process of adding, sub- 
tracUng, muldpjjjcig, dividing, &c., the Numerical Frante furnishea 
one of the most simple and conveniont malhods over invented.'' 

IV. RiEoiTiTiuNa. — Tha'^^rai object in a recitation, is to secure 
the aOmtion of (he class. This is done chiefly by throwing life end 
Tariety into tho exerdso. Children loathe dullness, while animation 
and variety ore Iheir delight, 

3. The teacher should not bo too much confined lo his text-book, 
nor depend upon it wholly lot illaBtratJons. 

ble Ihat every setinlai In Bchool. Dvsa to ttia vary youngest, shooLd be fiir- 
nishsd tviiti a smaU slate, so that wtiaa Ltia Utclo t^Jlows havs leiirnsd tbait 
leasona. they may busy themselves In wrttlnE an* d ' ' " '■' 

objects. lile-ntSB tn scbonl li Ihs purenlorntJaAiJ^, ai 

Gaaetricni diacrama and Bolids me abti hlEbly u'o 
points In oriihuisuc, aiul ao schad ahnuld lie wliboat 
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Vlll SUSGESTIONS. 

3. Every esaoiple should be anaiysid J tJi6"whyaQcI wherefore" 
of every step in Ute solution ehould be required, lill each member of 
the class becomes perfectly familiar with the process of reasoning untl 
analysis. 

4, To ascertain whether each pupl! has the right answer lo all the 
uxainples, it is an excellent method to name a ([ueEtion, then call 
upon some one to give the answer, and before deciding whether it is 
right or wrong, aek haw many in the class agcee with it. The an- 
Bwor they mye by raising their hand, will show at once how many 
are right. The esrplanalion of the process may now be made. 

Another method is to let the class exchange slates with each other, 
and when an answer is decided to be right or wrong, let every one 
mark it accordingly. Allar the slates are returned (o their ownera, 
each one will correct liis errors. 

V. TiiOHOUGHNEsB. — The motto of every teacher sliould be Ihor- 
oHghness. Without it, the great ends of the study are defeated. 

1. In seeming this object, much advantage is derived irom /re- 



2. Not a recitation should pass withoiit pTotlieal exerdses upon 
the black-board or slates, beeides the lesson assigned. 

'i. After the class have HoWed the examples under anile, each one 
should be required tc give an msuTufe accauvit of its principles witli 
the reason, for each step, eitlicr in his own language or that of the 

4. Menial Exercises in Mkhmetic, either bj classes or the whole 
school together, are eiveedingly useful in malung ready and accurate 
arithme^inens, and shouM befiequenOy prac^sed. 

VI. SELr-REt.IANCe, — ThehabU o? sdf-rdiance in study, ia cDnfesB- 
ei\\y iavaluahle. Its power is proverbial; I bad elmost saiil, oiniifpo- 
tejii. " Where there is a jcUl, there is a way," 

1.' To acquire this habit, the pupil, tiko a child learning to wall;, 
must he taught to depend upmt himself. Hence, 

2. When assistance in solving an eJtamplo is required, it should be 
given indirecUy ; not by taking the slate and pertoruun^ the exam- 
ple for him, but by expMnlng the meaning of the question, or illus- 
trating the p-inciple on which the operation depends, by supposiiig a 
more mmiliar case. Thus the pupil will be abic to snlve the qaestion 
hioiself, and his eye will sparkle with the ecnsdousnesa of victory. 

3. He most learn to perform einmples indepeiiifcn/ of the answer, 
without seeing or knowing what it is. Without this attmnment the 
pupil receives but little or no dtseipiiss from the attidy, and is uiifij to 
be trusted with business calculatjons. What though he comes to the 
recitation with anocCE^onnl wrong answer; it were beUcE to solve one 
question ujulerslandingly and (dons, than to copy a score of answeTB 
UomUiebook. What would (he study of mental arithmetic be worlJi, 
if the pujnl hail the answers be&re him 1 What is a young man good 
ftr in the einailing-romi^ who has never learned to perform arithmeti- 
cal operations alone, but is obliged to look to the ansiper to know what 
figure (0 place in the quotient, or what number to place for the third 
term in proportion, as is too often the case in school ciphering t 
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AEITMETiC. 



SECTION I. 

IfOTATION AHD NUMEEATIOIT. 

Art. 1* Any single tiling, as a peacL, a rose, a iDook, 
is called a imit, or one ; if another single thing is put 
with it, the collection is called two ; if another still, it is 
called three ; if another, /omj' ; if another, five, &o. 

The terms, one, two, three, &g., by Trhioh Tve express 
liiiw many single things or vnits are under consideration, 
are the naTneB of numbers. Hence, 

3> KuMBBB signifies a unit, or a eolleetion ofitnits. 

. Oe3, Numtere have veuioub propeities and relalionB, and are ap- 
plied to various calculations in the ptaeUcnl concerns of life. These 
properdes and appUcadona are formed into a system, cnllecl Anth~ 
■metic. . Hence, 

3> Arithmetic is ihe science of numbei-s. 

Numbers are expressed by words, by lettei-s, and by 



Quest.— I, What is a ainfflo thing called? If another iariilwilh 
it, what is ihe eolleetion called! If another, what ? What are the terms 
one, two, three. &c. ! 2, What Avns iiiimber eignify 1 Ois. To what 
are numhore applied? 3. Wiial ia Atitlimetic ! How are numbers cs- 
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NOTATION, 

4» Thi wii of expressvn^ numbsrs by kUcrs or figures, 
is called Notation. There are two metliods of notation 
in use, the Jtomrm and the Arabic. 

5o The 'Roman mefliod employs iseTen capital letters, 
Tiz: I,V,X,L,C,D,M. Whenstandiag-aloQe,theIetter 
I denotes om; V,five; X, to; Ij,fifii/ ; C, one hundred; 
D, five hundred ; M, o!ie thousand. To express the in- 
tervening numbers from one to a thousand, or any number 
larger than a thousand, we resort to repetitions and various 
combinations of these letters. The method of doing this 
■will be easily leru'ued from the following 



I dennti'i.oiif 


XXX den 


ote thirty. 


n ' f«- 


XL 


forty. 


III " thiM 


L 


fifty. 


IV ' loiij 


LX 


Bisty. 


V ' file 


LXX ' 


seventy. 


VI " '^IX 


LXXS ' 


eighty. 


VII " .e>cn 


XO 


ninety. 


VJII " disht 


C 




IX " niue 


CI 


one hundred and one. 




CX 


one hundred and ton. 


XI " eieveii 


CO 


two hundred. 


Xll " twelve 


CCC ' 


three hundifd. 


XIII " Unrteen 


CCCC ' 


four hundred. 


XIV " lourteen 


D 


&.-s^ hundred. 


XV " fifteen 


DC 


eil hundred. 


SVI " EHtocn 


Dec ' 




XVII " seventeen 


DCCC ' 


raght hundnnl. . 
nine hundred. 


XVIII " eighteen 


DCCCC ' 


XIX '■ nineteen 


M 


one Ihouasnd. 


XX ■' twtnly 


MM 


two thousand. 


XXI ", tuenti-one 


MDCCCXLV, one thousand eight 


XXII '" twenty-two, &a. 


hundred and forty-five. 



<luE5T.-4. Wliatis nolotton! How many methods are there in nse? 
What are they! 5. What does the Roman method employ 1 What 
does each of these letters denote when etandiag alona ! How are the 
intervening numbers from one to a thousand expressed ! How denote' 
Twot Four! Sis! Eight t Ninel Fourteen! Sixteen! NinelBen! 
Twenqr-four \ Twenty-eight 1 Wliat does XL denote ! LX ! XC ? CX ! 

N. B. OuBslJons on thiB lablesliould be varied, and conlinusd. by the 
toachaf till the elosa hecoinsMi perfccfly femiliar witi' it. 
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Ona. 1. Tho loamer ■mill perceive from the Table nbOTc, thnt every 
time a IcUcr is repeated, iieipalue ieTepested. Thus I, etandin? nlonc, 
danolaaDni; U, l-ao ana or tico, &o. So X denotea tan; XX, 



hhcd; 2'pliiced after tlie greater, the value of the greater ia ina-sasal. 
Thus, V denotca five ; but IV donotaa only four ; and VI, six. So X 
ilenotea ten j IX, nino; XI, eleven. 

3. A lino or bar ( — ) phcod over a letter, inereaseB its value a 
ihavumd iimea. Thus, V denotes five, V donotee &ve thousand ] X, 
ten ; K, ton thouannd. 

4. Tliis method of eipHHsing numbers was invented by t(ie Ro- 
mans ; hence jt ia onJlEd the Roman Notaton. It is now seMom used, 
ezcept to denote chapters, sectioiis, and other divisions of books and 
JjaeouraeB. 

St T!ie common method of expressing numbers is by 
the Arabic NoUiiian. The Arabic method employs the 
following' tsTi charaClses aijigv/res, Viz : 

133 45 6, 7 8 90 
one, two, tliree, four, five, sii:, seven, eight, nine, apro. 

The first nine are called significant iigutes, because 
each one always has a value, or denotes some number. 
Tiiey are also .called digits, from the Latin word digit^ls, 
which eig^iifies a finger. 

The last one is called a cifliei; or naiigM, because when 
standing oiorut it has uq miue, or aignifi^ nothing. 

Ons. It nmstnot he inferred, bowevefj (hat the cipher ia meless; iot 
nhcu placed on the right of any of the eignifieant ^ores, it increases 
their value. It may tilerefbre be regarded as hh aitcitoTi digit, whose 
cfGee, it will he seen hereafter, ia as important as that of any other 
figure in the system. 

Note. — The pnpil must be able to dis^nguish and to wrils these 
chnracters, before jib can uiaie any prugreas in Arillunetic. 

7 o It will be seen that nine is the greatest number that 

Quest.— Ota. What ia Ihe effect of repealing a letter! If a letter 
is plaeed befoi'e another of .greater value, what ia the efiect J K placed 
after, what ! 'When a latter has a line placed over it, how ia its f nine 
affected! Wliy is this method of noiaiion called Honmn! To what 
csa ia it eluofly appUed ! 6. How are numbers commonly eiproaaed ? 
How many charaoterB does this mefliod employ T What me thair 
names? What ai'e the firnt nine called ! Why! What elae are they 
called! Whafis the last one called ! Why! Ots. la tha cipher 
aselera 1 What may it be regarded ! 
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16 KoTAi'ioK. [Skot. I. 

can be expressed by any sinffle&gixie. All nnmhers larger 
than nine are expressed, by combining' togetber two or 
more of the ten tharacter.s just explained. To express 
ten for example, we combine the 1 and 0, thus 10 ; eleven 
is expressed by two Is, thus 11; twelve, thus 12; two 
tens, or twenty, fhits 20 ; one hundred, thus 100, &e. 

The numbers from one to a thousand are expressed in 
tile following' n 



1, Olio. 


81, eighty-one, &c. 




90, ninety. 


3, tliree. 


91, ninety-one, &e. 


4, four. 


100, one hundreJ, 


5,iive. 


191, one hundred and one. 


6, six. 


103, one hundred and two. 




103, one hundred and three. 


aS? 


no, one hundred and ten. 


Ill, one hundreJ and eleven. 


id', "m^ 


113, one hundred and twelve. 


11, eleven. 


130, one hundred and twenty. 


13, twehe. 


13D, one hundred and thiily. 


13, thirteen. 


110, one hundred and forty. 


)4, fourteen. 


150, one hundred and fi%. 


15, fifteen. 


160, one hundred and sixty. 


IG sixteen. 


no, one hundred and Beventy. 




180, one hundred and eichlj. 
190, one hundred and ninety 


is' eighteen. 


ly, nineleon. 


200, two hundred- 


aO, twenty. 


300, three hundred, 


21, twp.nty-one, &e. 


400, four himdred. 


30, tlnrly. 


500, live hundred. 


3l, ihirty-ono, Sk, 


600, six hundred. 


40, folly. 


TOO, seven hundred. 


41, fortv-onB, &C. 


SOO, eight hundred. 
900, nine hundred. 


50, fifty. 


51, llity-oiie, &c. 


990, nine hundred and nmely. 


6U, Bixtj, 


99], nine hundred and ninety-oDB. 


61, siKty-onc, &c. 


992 nine hundred and ninety-two. 


70; seventy. 


998, nine hundred &n!nety-dght 




999, nine hundred & ninetj-nlne. 


Sa, eighty. 


1000, one thouaand. 



Quest. — 7. What is tlie grealest number that can ha expressed by 
one figure T How are larger nambera espreseed ! How express ten ? 
Ekven? Twelve? Twenty? Whaiistlie greattet ' number that can 
be expressed by two figures '. How express a hundred 1 One hundred 
and ten? Ono hundred and forty-five f Five hundred and sixiy-eight! 
What is the greatest number that can be eipressed by three figures 1 
How express a thousand ? 
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AKT. e.] NOTATION. 17 

Note, — Questions on the Ibregoinff table sUould be continued till the 
class becomes fhmiliar witli tha mode of exprSEsing any number from 
1 to 1001). They may be answered orally ; bul the best way is to let 
tbo pupil write the figures denoting the number upon the blaf^- 
bnai'U, and at the same time pronounce the answer audibly. 

Obs. 1, The terms Iha-lecn, foicrleen, fifteen, &C., are obviously 
derived from three and ten, Ibui and ten, five and ten, wliich t^ 
contraction become thirteen, fourteen, fifteen, &c., and are therefore 
significant of the numbers which thej denote. The terms decen 
and hcrfufi, are genetallj regarded as primitive words ; at rjl events, 
there ia no perceptible analogy between them and the numbers which 
they represent Had the terms oiheteen and ticoteen, been adapted in 
their stead, the naiuea would then have been significant of the num- 
bers one and ten, two and ten ; and their etymuogy would have been 
similar to that of the succeeding terms. 

3. The terms iiwniy, tkirhi, forty, &e., were formed from two 
tens, three tons, four tens, which were eonliacled ^nto twenty, thirty, 
forty, &e, 

3, The terms dcsii<i«ne, tmetity-iiea, taeniy-lkree, &o., oi^e com- 
pounded of twenty and one, twenty and two, &c. All the other 
numbers as &r as ninety-nine are formed in a similar manner. 

4. The terms kmtdral and Sioasand are primitiva words, and beat 
no analogy to the pumbers which they denote. The numbers be- 
tween H hundred and a thousand are expressed by a repetition of the 
number below a hundred. Thus we say, one hundred and one, one 
hundred and two, one hundred and three, &i;. 

8. It will be perceived from the foregoing table, that 
the figures standing in different places have different val- 
ues. Thus the digits, 1,2, 8,&c,, sianding alone or in the 
right hand place, respectively denote ttmts or cmes. But 
when they stand in the second place, they express tens; 
thus the 1 in 10, 12, 15, &c,, expresses ien,or tm ones; that 
al'fe' mhaswl ' d'h 

fi hhdp IS jih 

d der S h di 234&s(dg 
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18 DOTATION. [SrxT, I. 

in the second place, denote two tens, three tens, fow 
tens, &c, 

Wiien standing- in llie thiid place, they express hun- 
dreds: thus th,e 1 in 100^ 102, 123, &c., denotes a hwir 
dredf or ten tens; that is, its value is ten times bs much aa 
when it stands in tlie Bscond place, and it is called a mat 
of the third order. In like manner; 2, 3, 4, &c., standing 
in the third place, denote two kandred, three hundred, fmr 
huTid/i'ed, &c. 

When a digit occupies the fourth place, it expresses 
thousands: thus the 1 in 1000, 1845, &c., denotes a thow- 
sand, or ten hwadfl-eds; that is, its value is tm times as 
much ^s when it stands in the third place, and it is called 
a vmU of the fourth order. Thus, 

It will be seen tliat ten units make one ten, ten tens 
make one hundred, and ten hundreds make one thou- 
sand ; that is, tm in an infenor order are equal to one in 
the next superior order. Hence, we may infer Hniversal- 
ly, that 

9, Numbers increase from right tol^ina tenfold ratio; 
thai is, each removal of a figure one place towards the leji, 
irtcreases its value ten ti-aies. 

3 O. The different values which the same figures have, 
are called simple and local values. 

The dmple value of a.fig-ure is the value which it ex- 
presses when it stands alone, or in the right hand place. 
The simple value of a figure, therefore, is the numher 
which hs name denotes. (Art. 6.) 

The local value of a figure is the increased valne which 

Quest. — Wliat is a figure called when it occnpes the third place T 
Whut is its value tlien 1 What is it celled when in the IbtiTlh place t 
What is ifs value ! What do the other figures denote when, atandiug 
in the fbiurdiplaca ! How mauT iiniU ore jreqnirsd to malie one ten! 
How mauytens nutlis nhnndrsdt How many hundreds make a thou- 
aand ? Gansi'nlly, how many of an infsfior order are required to make 
one of the nest Euperior order 1 9. WJiat is lbs general law by which 
numbers inctea^ ! What ia the e^et lipon (he value of a figure to 
remove ii one place towards tlie left ! 10.. What ate the diflerent va- 
lues of the same figure called 1 What is tlie sunple value of a figurs 1 
Wliat the local valne ! Upon what does the local value of a figure da- 
pendl Obs. Why is this ayetcni of notation called Arabic! What 
else JB itflomotinies called! Why? 
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it expresses by having: other figures placed on its right. 
Hence, the local value of a figure depends on its locality, 
or tlie place which it occupies in relation, to other num- 
bers with whidi it is connected. (Art. 8.) 

Obst. 1. Tliis Bystom of notaUon is called Arabic, becaose it ia sup- 
posed to have been invented by the Arabs. 

9. It is also otllcd the decimal sr/slent, bscatise numbers increase 
in a tenfold ratio. The tei'm decimai io derived from the Latin word 
decent, wliich signiiies ten. 

11. Tke art <^ reading nwnbers when expressed hy fig- 
ures, is called Ndmeeaiioh. 

The pupil has akeacly become acquainted wth the 
names of numbers, from one to a thousand. He will 
now easily learn to read and express the higher numbers 
from the following scheme, called the 

NUMERATION TABLE. 



g I J I s I 



i a 



l-zl 



s^& 



SbC Rpt^ ffiS« E 

5 6 3, 3 4 2, 9 7 5, 8 9 7, 6 4 5, 4 3 2. 

PerJirfVr, PoriodV. PeticNl IV. Period III. Period II. Peri oil I. 

12t The diiferent orders of numbers are divided into 
periods of three figures each, beginni-ng at the rigid haiid. 
The firet, which is occupied by units, teas and hundreds. 

Quest.— 11. What is numeraljon ? Repeat the Nuraaration TiHe, 
begiDning at the right hand. Wliat is the first place on [ho right called ! 
The second place r Tlie third? Fonrth? Fifth! Biifli! Seventh? 
Eighth f Ninth ! Tenth, &c. ? IS. Hovr are the orders of numbers di- 
vidBd! Wlat ia the firat period called! By what is it oceupiad! 
Whatis the second callodl Bywhat oconpiedl What is the Ibird 
called! By what occupied! What is the loiirlh called! By what 
occupied ' What i? tlu; fifLL cd.led ! By what ocoupisd ! 
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20 nuMEKATioN. [Sect. I. 



is called unit/ period : the seiMnd is occupied by ihoTi- 
sands, fens of tliouaands and hundreds of thousands, and 
ia called thousand^ period, &c. 

The figures in the table are read thus : Five hundred 
and sixty-eight quadrillions, three hundred and foity-two 
tTiUiims, nine hundred and seventy-five bUlions, eight hun- 
dred and ninety-seven millions, six Iiundred and forty-five 
thousand, four hundred and thirty-two. 

1 3t To read numbers which are expressed by figures. 

Point them off into periods of three figures each ; thm, be- 
ginning at the left hand, read the figures of each period in 
tlie soMie manner as those of the right hand period are read, 
and at the end of each period pronounce its name. 

Obs. 1. The Isiinot must be careM, in pointing' gf figures, al- 
ways to bfrin at the right band ; and in reading' them, to begin at 
1J\B lejl hand. 

3. Since llie figures in t!ie first or right hand period always denote 
nnila, the name of the period Is not pronounced. Hence, in reading 
figures, yvhen no peiiod is mentioned, it is iQways understood to M 
the right hand, or imits' period. 

EXERCISES IN NtlMEEA'nON. 

Note. — At fii'st the pupil should be required to apply to each figure 
the name of the place which it occupes. Thua, lieminiiig at the 
right hand, he should say, " Dnits, tens, hundreds," ac, and point 
at the same ^me to the figure standing in. the place which he men- 
tions. It will ho a profitable exercise Kir young scholars to write the 
examples upon UlfflT slates or paper, then point them off into periods, 
and read ttiem. 



Quest. — 13. How do yon read nnmbers expreaaed by fid;ur 
Obs. Where b^in m point Ihem off? Where to read tliem ? Do j 
pronounce the name of the right hanil period ? When no perioc 
named, what is understood ? 14. In the French method of nume 
(ion, how many figutea are there in a period i How many in 
Engliah metlioil ! Which method is preferable 1 
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■ lar 


11 




75407 


172 


12 


125242 


721 


13 


240251 


520 


14 


407203 


603 


15 


300200 


4506 


16 


1255573 


7045 


17 


5704086 


8700 


18 


207047 


25008 


19 


2605401 


40625 


20 


4040680 


4539010 


0300 


36. 


16000005 


0000 


37. 


700500 


3007 


38. 


10127920 


0361 


39. 


11432 


600 


0675 


40. 



5604700 
2020105 
45001003 
30407045 
145560800 



Read the following numbers : 



27. 250708590 

28. 803068003 

29. 2175240670 

30. 7240305060 
18557240129698 
98609006006906 
80079401697000 

167540000000465 
504069470300400 
1 4. The method of dividing numbers info peiiods of 
three figures, is the French Numeration, The Englhh 
divide numbers into periods of six figures. The French 
method is the more simple and convenient. It is gene- 
raJIv used throughout the continent of Europe, as well as 
in America, and has been recently adopted by some Eng- 
lish authors, 

EXERCISES m NOTATION. 

Write the following numbers in figures ; 

1. Twenty-seven. Aks. 27. 

2. Sevenfy-two. Ans. 72. 

3. One hundred and tweoty-five. 

4. Three hundred and fifty-two. 

5. Two hundred and four, Am. 204, 

6. One thousand and forty-two. Atis. 1042. 

7. Thirty thousand nine hundred and seven. 

A?u. 30907. 

Ona. It -will be observi^, that in the 5tli exampla no tans are men- 
tioned, in the Gth no liuiidreda, anil that these places in the answara 
are filled bv ciphers. In all cases, when any intervcHing order ia 
omitted in Ine given example, the plate of that oiiJer in llio answer 
must be filled bj a cipher, Hciiee, 
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1 5-. To GxprsE^ numliei'a by fig'urss. 

Begin at tJie kji hand, and wiiis in each order llie figure 
which denotes the given number in thai order. 

If oiftj/ inieJ'vening orders are omiitud in tlie p-o^osed nvm- 
her, write dpJiers in thdr places. 

8. Fortyisix thonsand and four hundred. 

9. Ninsiy-two thousand, one hundred aad eight 

10. Sisty-eight thousand ^nd serenty. 

11. One hundred and tweaty-four tliousand, six hun- 
dred and thirty. 

12. Two hundred thousand, one hundred and sisty. 

13. Four hundred and five thousand, and forty-five. 

14. Three hundred and forty thousand. 

15. Nina hundred thousand, seven hundred and twenty. 
15. One million, and SsYen hundred thousand. 

17. Thirty-isis millions, twenty thousand, one hundred 
and fifty. 

18. One hundred millions, and forty-five. 

19. Mercury is thirty-seven milliona of miles from the 
sun. 

20. Venus, sixty-nine millions. 

21. The Earth, ninety-five millions. 

22. Mars, one hundred and forty-five miUions. 

23. Jupiter, four hundred and ninety-four millions. 
24i Saturn, nine hundred and sSven millions. 
25. Heisehel, one hiilion, eight hundred and ten mill- 

i hundred millions, and forty 

27, Sisty billions, seven milliona, and four hundred. 

28. One hundred and thirteen billions, six hundi'ed and 
fifiy thousand. 

29. Four hundred and six billions, eighty millions, and 
seven hundred. 

30, Twenty-five trillions, and ton thousand. 
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SECTION 11. 



AuT, 16. Ex. 1. George bought a slale for 9 cents, 
a sponge for 6 cents, aad a 2ieiicii for 1 cent : how many 
cents did he pay for all ? 

0S3. To aolvo this example, we must odil together the number of 
cents which he paid tor the Eoveral aiticies. Thus, 9 coeIb and 6 
cents nro 15 ceiils, iinil one cent mere makes 16 cimls. Aiis. He vnvi 
16 cents. 

2. Heniy gave 8 cents for a ivriting-hoolt, 6 cents foi- 
an inkstand, and 4 cents for some quilb : how many cents 
did he give for all ! 

3. Sarah obtained i credit marks yesterday, 3 the day 
before, and 5 to-day : how many credit marks has sie 
inalH 

4. John had 6 peaches, and his mother gave him 10 
more : how many peaches had he then 1 

5. Harriet lias 7 pins ; she has given away 4, and lost 
2 : how many pins had she at first ? 

6. If a quart of cherries is worth 6 cents, a pound of 
figs 9 cents, and a lemon 4 cents, Jiow much are they all 
worth? 

7. Joseph paid 6 cents for some raisins, 7 cents for a 
fop, and 3 cents for some iish-hooks : how many cents did 
he pay for all ? 

8. Mary has 9 white roses and .8 red ones : how many 
roses has she in all ? 

9. A beggar met four men, one of whom gave him 3 
shillings, another 2, another I, and the last 5 shillings ; 
how many shillings did the beggar receive? 

10. A fai'mer sold 4 biKhels of apples to one customer, 
6 to another, 5 to a third, and 2 to a fpui-th : how many' 
bushels did he sell to all? 
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ADDITION TABLE. 



7 S 8 » 9 S "IB 5 " 11 S " 12 5 " 13 S '■ 11 

8 8 S 8 10 6 " 11 " JS " 13 « ;' 14 S ^; 15 



iVols.— It is an intereating and profitable aierciae for yonng pupils 
to recite tables in concert. But it wilt not do to depend upon this 
method alone. It ia iinlispensable for every scholar who desires to be 
occitrate eithei in arWimetic or business, to have the common arith- 
Inetical tables dirfincJiy and mdelibly fixed in his mind. Hence, af 
tor a table baa been icpcal^d by the class in concert, or individually, 
tho teacher should ask many pTomiacnnns qnestions, to prevent ils 
being recited meshanically, from a knowledge of the regular increase 
of numbers. 

Ex. II. How many are 12 and 10? 22 and 10? 32 
and 10? 42aiidl0? 52andl0? 62aadI0? 72andlO? 
82 and 10? 92 and 10? 

12. How many are 24 and 10? 36 and 10? 48 and 
10 1 53 and 10 ? 67 and 10 ? 91 and 10 ! 86 and 10 ? 

78 and 10? 69 and 10? 97 and 10? 

13. How many are 19 and 4 ? 29 and 4 ? 39 and 4 ! 

79 and 4? 59 and 4? 89 and 4? 99 and 4? 69 and 4? 
49 and 4 ? 

14. How many ace 17 and 8 ? 27 and 8 ? 47 and 8 ? 
67 and 8 ? 57 and 8 ? 97 and 8 ? 87 and 8 ? 

15. How many are 16 and 7 ? 26 and 7 ? 55 and 7 ? 
86 and 7 ? 76 and 7 ? 96 and 7 ? 

16. How many are 14 and 6? 24 and 6? 84 and 6! 
r4and6? 54and6? 64and6? 94Bnd6? 

17. Add 2 to ilself till the sum ia a hundred, 

Obs. This and the next four eiamples maj bo recited in concert. 
Thus, 3 and S are four, and 3 are 6, and 3 are 8, i&c. 

18. Add 3 in the same manner, till the sum is a hun- 
dred and two. 

19. Add 5 in the same manner, till the sura is a hun- 
dred and ten. 



rii,y Google 



Art. 16.] addition. 25 

20. Add 4 ill iho same manner, till tlic sunx is a hun- 
dred and twelve. 

21. Add 10 in the same manoer, till flie sum is a hun- 
dred and twenty, 

22. A man bought a sheep for 3 dollars, a cow for 21 
dollars, and a calf for 5 doliars : how much did he pay 
for the whole. 

23. A shopkeeper sold a dress to a lady for 15 dollars, 
a muiT for 10 dollars^ and a honnet for 6 dollars i what 
was the amount of her bill ? 

24. A diover bought 16 sheep of one farmer, 9 of an- 
other, 10 of another, and 6 of another ; how many sheep 
did he buy ? 

25. Harry gave 31 cents for his arithmetic, 10 cents 
for a writing-book, 8 cents for a ruler, and 6 cents for a 
lead pencil : how many cents did he pay for all t 

26. What is the sum of 10 and 12 and 5 and 4? 

27. William bought a pair of boots for 26 shillings, 
and a cap for 9 shillings : how many shillings did he give 
for both 1 

28. Susan bought a comb for 17 cenla, a purse for 8 
cents, and a spool of cotton for 5 cents : how much did 
she pay for all ? 

29. A farmer sold a ton of hay for 18 dollars, a cow 
for 10 dollars, and a cord of wood for 3 dollars ; how 
much did he receive for all? 

30. A merchant sold 15 barrels of flour 1o one man, 5 
to another, and 7 to another : how many barrels of flour 
did he sell? 

31. In 3 certain school there are 60 boys, and 30 girls : 
how many scholars does that school contain? 

Analysis. — 60 is 6 tens, and 30 is 3 tens ; (Art. 7. 
Obs, 2 ;) 6 tens and 3 tens are 9 tens, and 9 tens are 90, ■ 
J,?js. 90 scholars, 

32. A mechanic sold a wagon for 30, and a sleigh for 
20 dollars : how much did he get for both ? 

33. 40 is how many tens? 60? 20? 80? 70? 80? 
SO? 90? 100? 
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34. 6 tens are how inany 1 8 !■ 
11 tens? 12 tens? 13 tens? !4 te 
17 tens? 18 tens? IStens? 20tens3 

35. 7 'tens and 2 tens are bow many? Ans, 9 tens, 
or 90. 

36. 8 tens and 3 tens are how many? 6 tens and 8 
tens? 7 tens and 8 lens! 6 tens nnd 9 tens? 9 tens and 

8 tens ? 10 tens and 6 leas ? 

37^ 111 a certain orchard there are 80 apple-trees, and 
40 peach-trees: how many trees does the orchard con- 
.tain 1 

38. A traveler rode 90 miles in the cars, and 60 miles 
in stages : how many miles did he travel? 

39. A man gave 60 dollars for his horse, 30 dollai's for 
his harness, and 20 dollars for his cart : how much did 
he pay for all ? 

40. A man hotight a horse for 98 dollars, and a wagon 
for 65 dollars : how much did he give for both t 

Analysis. — 93 is composed of 9 tens and 8 units, and 
65 is composed of 6 tens and 5 units. (Art 7. Ote. 3.) 

9 tens and 6 tens are 15 tens, or 1 hundred and 5 tens ; 
8 units and 5 units are 13 units, or I ten and 3 units ; 
now 1 ten added to 6 tens, makes 6 tens or 60, and 3 
units are 63, which, joined witJi the hundred, makes 163, 

Atis. He paid 163 dollars. 

41. How many are 63 and 24 ? Ans. 87. 

42. How many are 68 and 25 ? 

43. How many are 55 and 23 and 5 ? 

44. How many are 83 and 72 ajid 4 and 6 ? 

45. How many are 72 and 25 and 10 and 2? 

46. Bought a pound of lea for 60 cents, an ounce of 
pepper for 8 cents, and a quart of molasses for 10 cents : 
what does my hiU amount to? 

47. The price of a geography is 55 cents, and the price 
of a grammar is 42 cents : what is the cost of both ? 

48. Paid 7 dollars for a barrel of flour, 17 dollars for a 
ton of hay, and 30 dollars for a cow : what is the coat of 
all? 

49. In January there are 31 days, and in February 28 
daja : how many days arc there in both months ? 
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50. A man, hai'Ing three sons, gave 50 doUais to the 
oldest, 40 dollars to the second, and 30 dollai's to the 
youngest : how many doliara did he give to the three? 

17. The learner will perceive that the solution of each 
of the preceding examples, consists in finding a single 
numier which will exactly express the value of the seveyal 
given numbers united together. 

18. The process tf unitiTtg two or mm-n numbers together, 
so as to form ora. single number, is coiled ArniTiON. 

The answer,oc the numher thus found, is called the 
Slim OE ammint 



1 9.1 Signs. — Addition is often represented by the sign 
(+j, which is called plus. It consists of two lines, one 
horizontal, the other perpendicular, forming a cross, and 
shows that the numbers between which it is placed, are 
to be added together. Thus the expression 6-f 8, signi- 
fies thai 6 is to be added to 8. It is read, " 6 plus 8," 
or " 6 added to 8." 

Nolc. — P/us ia a Latin word, otigioally signiijing " more," henco 
," udJed to." 

SO, Tix^ equalUi/ between, two numbers, or sets of 
numbers, is expressed by two parallel lines {—), called 
tlienign of eguaiiff. It diows that the numbers between 
which it is placed are equal to each other. Thus the ex- 

Eression 5+3=8, denotes that 5 added to 3 are equal to 8. 
: is read, " 5 pins 3 equal 8," or " the sum of 5 plus 3 
is equal to 8,^ So 7+5=8+4=12. 



Q.— 18. Whiitisadditiont Wliat is the answer called ! Ofij. When 
the numbers to be added are all of the same denommation, what la ihe 
opemtion called ! 19. What ia the sign of addition calledl Of what 
does it consist 1 What does it show ! Note. What is llie meaning of 
the word rius X 20. How is the equality between two nambera repre- 
tented! What does the Bien of equality show! How is the eipreE- 
uon5+3=8, read! How, 7+5 =8+* =13' 
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SI. Examples in which the aumbers to be added ate 
small, should be solved metdallyi but when the numbers 
are lar^, the operation may be facilitated by setting them 
down upon a slate, or black-board. The manner of doing 
this will now be e: 



liBtleas and mindless as the talking of 3. p^irmt, or the trudging erf a 
ilray-hnrBe. This is asoA iniMake. It is sure to render theEtaiij of 
arlllinietjc irisaomB, Eind to destroy tho jmigress of tlio leuncr. 

It is not tUe object in vising the alate to aupersade iAinitog- nod rea- 
mnin^, but to assist the memory in retaining the numbers and ttie 
several Bleps of the operation^ while the intdlect is cMrjing on faa 
process of tliinkins and reasoning. 

The hands sim^j write down the fianrfes or the result of the ove- 
ration, but it is the mind, and the mindoniij, that perframs llie audi- 
tion and all other arithmetical calcuktiobs, whethor we use the Elate 
or not, Hence, whoever wishca to become a proficient in arithmetic, 
must never allow his mind to become inadicB when using bis elate, 
nor pass a singie eolu^on without understanding the reaao/i of the 
several steps. 

Ex I. jt man bought a pound of tea for 63 cents, and 
a pound of cofiee for 24 ceuts : how much did he pay for 
both 1 

Directions. — Write the numbera Operalion. 

undei' each other, so tliat vmks 
may stand ue-der units,, tens under g^g 
iensjand.drawaline beneaththem. " P 
Then, beginning at the right hand 6 3 price of tea. 
or units, add each column sepa- 2 4 " of coffee. 

rcddj/ in Iho follomng manner : 4 

units and 3 unils are 7 units. — 8 7 cts. price of both. 



be fbi^t^ted t 06a. Is the slate d 

■ What is i(B USB ! How ai 
What direction is ^ven 
in aritliniatic! 



Tessoninc i ^ 
performld! ' 
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Write the 7 in units' place, under the column added, 

2 tens and 6 fens axe 8 tens. Write the 8 in tens' place. 
The amount is 87 cents. 

Nole. — The learner vrill pi 

ia essentially the kame as lii.. 

(Art. 16. Ex! 41 ;) imd that both give the eami 

2. A butcher purchased two droves of sheep, the first 
containing 436, and the second 243 ; how many sheep 
did both dioTes contain? 

Write the numbers uader each 
olheij and proceed as before. Thus, 

3 units and 6 units are 9 units; 4 4ao i^irst drove, 
tens and 3 tens are 7 tens ; 3 htm- 243 Second " 
dreds aad 4 hundreds are 6 hun- 

dreds. The amount is 679, 679 Am. 

33 1 It will be perceived, from these examples, that 
units are added to «?jfos, tens to tens, and hundreds to hun- 
da-eds; tlw.t is, fignites of the same order are added to each 
other. This is the only way numbers can be added. 
For, figures landing in different orders or columns, ex- 
press different values ; (Art 8 j) consequently, if united 
together in a singk sum, the amount can neither he of 
one order nor another,. Thus, 3 units and 3 tens will 
neither make six units, nor six tens, any more than 3 or- 
anges and 3 apples will make 6 apples,or 6 oranges. In 
like manner it is plain that 4 tens and 4 hundreds will 
neither mako 8 tens, nor 8 hundreds. 

Ob3. In writing nvimbere to be aiJJed, gwat care should be taJten 
to place ■units under timli, tens under tens, &e,, in order lo prevent 
nHBteies whieh wonld otherwise be liable to occur from adding differ- 
ed ordeta to each other. 

3, A man found two purses of money, one containing 
425 dollars, the other 361 dollars: how many dollars did 
both purses contain t 

, QoBST. — In the 1st eiample howiloyou write the numliBrB for addi- 
tion ? Whieli column do you add first 1 Which nest i Note. Does ihe 
operation upon the slate differ from the menlsl aololion of the same 
queaUon t 33. Can figotes slanding in different orders be added to 
each other! Why not 1 Ulustrale by an esample. 06i, What is the 
ohjccf in writing units under unitii, fee. ? 



rii,y Google 



4. What is the sum of 3261 and 5428! 

5. What is the sum of 45436 and 12321? 

6. What is the mm of 420261 and 231204? 

7. What is the sum of 3021040 and 6630721 ? 
a What is the sum of 730043000 and 9 
Write the following examples upon tl 

the STim of each ; 

9. 10. 11. 

221 4212 62022 

345 3120 5103 

422 341 21640 

33. When the mm of a column does not exceed 9, it 
must he written, as we have seen, under the column add- 
ed. But when the sum of a colttmii exceeds 9, it rec[uires 
two or more figures to express it ; (Art. 7 ;) consequently, 
it cannot all be written under the column added. What 
then must be done 1 We will now illustrate this case. 

13, A man paid 98 dollars for a horse, and 65 dollars 
for a wagon : how much did he pay for both? 

DiredioTis.—Wiile the numbers, Overatiim. 

and begin at the right hand, as be- gg P. ^ j^ 
fore. Thus 5 units and 8 iimls are ~. ^ „ „- „„„„„ 
13 units. Now 13 is 1 ten and 3 _^ of wagon, 

units, and requires two figures to ^g^ ^ 
express it ; (Art 7 ;) conseqwently 
it cannot be written under tlve column of units. Hence 
we wfjte the 3 units in the unite' place, and reserving: ^^ 
1 ten or left hand figure in the mind, add it with the tens 
in the iiext column. Thus 1 ten (which was reserved) 
and 6 tens are 7 tens, and 9 are 16 tens, which are equal 
to 1 hundred and 6 tens. Write the 6 tens under the col- 
umn added, and the I hundred in the place of hundreds. 
The amount is 163 dollars. 

Quest.— 23. When the bdiii of a, column does not eseccd 9, where is 

ejceefla 9 ? Wliy not 1 In the J3th eiample, what is the sum of the 
units' column ? How do you dispose of it ? Wlmt do you do ivitli the 
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Arts. 23-35.] addition- 31 

Obs. It win be perceived that the operation upon tlio slate is sub- 
BtMitiEilly the same as tlie mental solution of the same question. (Art, 
16. Ex. 40.) In eacli case, wo add the ordars separately ; jn each, 
fiudina the sum of the unit's column to be 13, or 1 ten and 3 units, 
wo BilQ the 1 ten to tbe number of tens which is contained in the 
oxampla ; and in each we obtain the same result. 

14. A gentleman bought a span, of horses for 645 dol- 
lars, a carriage for 467 dollars, and a set of harness for 
158 dollars : how much did he give for the whole estab- 
lishment 1 

Proceed as before. Thus 8 Operoiioa. 

uniis and 7 units are 15 anils, or 645 price of horses, 
we sinlpiy say, 8 and 7 aro IS, 467 " carriage, 
and 5 are 20. Set the under 158 " harness. 

the column added, and, resexv- 

ing the 2, add it wiHi the next 1270 dollars. -Aa^ 
column. 2 (which was reserved) and 5 are 7, and 6 are 
13, and 4 are 17. Set the 7 under the column added, 
and add the 1 with the next column. 1 (which was 
reserved) and 1 are 2, and 4 are 6, and 6 are 12. Set the 
2 under (he column added, and since there is no other 
column to be added, write the 1 in the next place on the 
left. The amount is 1270 dollars. 

34t The process of reserin-ng the tens «■ left hand 
figwe, when the sum of a column exceeds 9, and adding 
it mentally to the next column, is called carrying tens. 

35> When the sum of the column exceeds 9, set the 
units or nght hand figure under the column added, and 
carry the tens or Mi hand figure to (he next column. In 
adding the last column on the left, it will be noticed we 
set down the whole sum. This is done for the obvious 
reason that there are no figures in tho next column to 
which the left hand figure can be added, and is in fact 
carrying it to the next order. 

QuSBT. — Obs. Does the operation upon the slate differ eesontiaily 
from the mental solution of ^e same emmple \ lu what respects do 
they coincide ! 34. What is the process ot reserving tlie tans and ad- 
ding them to the nest rolumn, cailed ! HH. When the sum ot any col- 
umn exceeds 9, what ia to be done with it ? When the sum is 20, 
what do you set duwii, and what do you carry '. If 37, what ! 
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ILLUSTElATlCiK OF THE PEJUCIPLK Oy CAaRYlNG. 

36. To illustrate the principle oi carrymg,\et iistake 
the thirteenth exainple, and as we add the columns, write 
down the whole sum of each in a Chm-nt'ni 

separate line, The sum of the gg I^^ Jr u„-gg 
units' column is 13 units, or 1 ten p- ^ u u 
and 3 units; the sum of the tens' ^ vi&goa. 

column is 15 tens, or 1 hundred .„ r,™ fu 'ts 
and 6 tens. Now adding these , r» u a i 
results together as they stand, i. e. 
adding units to units, tens to tens, ±cr, , . 

&c,, the amount is les the same ^^^ ^'^''^^ 
as before. Thus, it will be seen that the 1 "ten or left 
hand figure in the sum of the first column, is added to the 
sum of the next column or the 15 tens, in. the same man- 
ner as it was in the solution aboye. 

Again, the principle of ctwrjiB^ may be illustrated by 
separating the numbers to be added into the jJaris or or- 
ders of which they are composed. Thus, 



Adding the sum of the units (13) 
to the sum of tiie lens, (150) 

the amount is 
Take also the fourteenth example : 
645 is composed of 600, 40 and 5 units.' 
467 " 400. 60 and 7 units. 

158 " 100', 50 and 8 units. 

270 Amount. ilOO I50and20 



,mof theleftliandcolumii? Why? Does tJiis difler ff 
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,,,. ., I, -, 1 1100 sum of hundreds. 

Adding- tlicse results, umta f .^^ ^ r ^ 
to«niB,tenstotens,«DC,, J Jj, „ ^, ^'^ 

we have 1270 Amount. 

Here it will also be noticed, that when the sum of any 
column exceeds 9, flie tens or iefi Jwmd figure is addedj in 
every instance, to the same colviiin or order to which it is 
earned in the solution. 

27 . From these illustrations it will be seen, that the 
process of carr'>p,ng tens is, in effect, sunply adding the tens 
to tens, tl;e hundreds to hundreds, &c, which are con- 
tained in the given example ; or adding figtires of the 
same order together, which is the only way they can be 
added. (Art 22.) For, if the sum of any column ex- 
ceeds 9, and thus requires two or more figures to express 
it, (Art 7,) the right hand figure denotes units of the 
same order as the column added, and the left hand figure 
denotes units of tUe next higher order ; (Art, 8 ;) conse- 
quently, it is of the same order as the next column to 
which it is carried. The result will obviously be the 
same, whether we add the teas in their proper place, as 
we proceed in the operation, or reserve them till we have 
added the respective columns, and then add them to the 
same orders. The former method is the more convenieTtt 
and expediHouSf and is therefore adopted in practice. 
15. What is the sum of 473 and 987 ! Ans. 1460. 
16. 17. 18. 19. 

4674 67375 84056 405673 

6206 87649 5721 720021 

4321 6048 41630 369115 

8569 452 163 505181 



Quest.— 37. Wlial 
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S8. Pitoor. — Beginning at the lop, add each cohimn, 
downwards^ and if th& second result is the siwne as the first, 
the work is supposed to be right. 

Ona, Tha object ofbegiimiiig at tlietop and aJding downwoida, k 
that the figure pay be taken in a different ordta from that in which 
they were added h«foraj olherwiae, if a mistake has been mode the 
first timQ adding, we should bo liable to fall into the ^ame again. But 
the order being reversed, tho presuniption is, that any mistake -which 
may have been made will thus be <)etect«l ; lor it can hardly be sn^ 
posed that two loiaUdieE eiactly equal will occur. 

20. Find the worn of 256, 763, and 894, and prove the 
operation. 

21. Find the sum of 8054, 5T80,and 3056, and piova 
tlis operation. 

22. Find the sum of 74502, 83000, and 62581,- and 
prove the operation. 

23. Find the sum of 63056, 31067,680, and 200, and 
prove Uie operation, 

24. Find the sum of 50563,8276, 75009^31, and 856, 
and prove the operation, 

25. Find thesumof65031, 2900 35221 and8rO,and 
prove the operation. 

39. From the preceding: iHtiil -^t ons, and pnnciplaa 
we derive the following 

GENERAL EULE FOR ADDIT ON 

I, Wi-Ue the nwmhe > to be adld undtr ea h other, so 
thai units raa^ stand undtr un^s ieits under tens Sv:. 
(Art, 21, Ex. 1.) 

II. Begin at the nghl hand and aid each colwm sepa- 
ratdy. When, the sum of a coHmn doa not exced 9 vmie 
it nnder. the column; but tf the sum of a cohimn nceeds % 
write the units' figure under the column added and carry the 
tens to the next column. {Arte, 23, 25,) 



Quest.— SS. How Is addition proved ! Obs. Why add the columns 
dowmwards, insload of upwards ! 29. What is the general rula for ad- 
dt^ont 
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III. Proceed in this iiianrwr through all the orders^ and 
finally set down the whole sum of the last or the left hand 
eolwmn. {Art, 25.) 



!. A man bought a quantity of flour for 38 dollars, a 
ton of hay for 14 dollars, and a firkio of butter for 12 
dollars. How muck did he give for the whole? 

2. A gToeet bought three boxes of honey; the first 
contained 22 pounds, the second 15, and the third 9 
pounds. How many pounds were there in all ! 

3. A man being asiied his age, ansivered that it was 
equal to the united ages of his three children, the oldest 
of whom was 18, the second 16, and the third 14 years 
old. What vfoa his age? 

4. A man bought 5 hogsheads of molasses for 238 dol- 
lars, and sold it so as to gain 75 dollars. How much did 
he sell it for ? 

5. A lady puFchased materials for 3 chesses ; for the 
first B)ie paid 15 dollars, for the second, 9 dollars, and for 
the third, 7 dollars. How raueh did she pay for them all ? 

6. A boy bought a cap for 12s!ii!lings,a pair of gloves 
for 6 shillings, a pair of boots for 16 shillings, and a book 
for 6 shillings. How much did he give for the whole % 

7. A gentleman owns 3 houses ; for the first he re- 
ceives a rent of 150 dollars, for the second 175, and for the 
third 225 dollars. What is the sum of all his rents 1 

8. A shopkeeper commenced business with 1530 dol- 
lEffs; afbr trading some time, he found he had gained 950 
dollars. How much had he then 1 

9. A man bought a horse for 87 dollars, a carriage for 
75 dollars, and a harness for 28 dollars. How much did 
he give for the whole ? 

10. What number of dollars are there in four ptirses; 
the first containing 25 dollars, the second 73, the third 84, 
and the fourth 96 dollars ? 

11. A poor man having lost his house by fire, to help 
him repair his loss, one man gave him 25 dollars, another 
15. another 10, another 5, and another 3. How much 
dlcl he receive from all? 



rii,y Google 



30 ADDITION. [Sect. II. 

12. In a ceitain school there weiD tliree classes in 
aiithmetic ; Ihe first class contained 8 scholars, the second 
11, and the third 14. How many scholars were study- 
ing arithmetic ? 

13. A merchant, on dosing his busine^ for the day, 
found Jie haJ received 23»dollars from one customer, 57 
irom another, 31 from another, and 25 from various oth- 
era . How much did he receive that day ? 

14. A lahorer, in pursuitofemployment, walked 7 miles 
the first day, 10 the second, 12 the third, 15 the fourth, 
and 20 the fifth day. How far had he then walked? 

15. A man, owning a large farm, gave to one of his 
sons 1 12 acres, to another 123, to the third 147, aad had 
200 acres left. How large was his farm at first ? 

16. A man hmigiit a barrel of oil for 30 dollars, and sold 
it so as to gain 15 dollars. How much did lie sell it for ) 

17. A lad bought a geography for 50 cents, a grammar 
for 25 cents, an arithmetic for 13 cents, and a slate for 10 
cents! How much did he give for them all ? 

18. A gentleman purchased a carpet for 38 dollars; a 
dozen chairs for 36 dollars, a bureau for 15 dollars, and a 
table for 12 dollars. What did his bill amount to? 

19. A merchant had 4 notes ; one for 157 dollars, an- 
other for 368, another for 576, and another for 1687 dol- 
lars. What was the whole amount of his notes 1 

20. A. gentleman bought a cloak for 56 dollars, a coat 
for ,25 dollars, a vest for 9 dollars, a hat for 7 dollars, and a 
pair of boots for 5 doUai-s. What did he give for the whole 9 

21. A fashionable lady purchased a cashmere shawl 
for 469 dollars, a watch for 237 dollars, a pocket hand 
kerchief for 87 dollars, and a bonnet for 53 dollars. Whal 
was the amount of her bill 'i 

22. A farmer had 375 sheep and 168 lambs in one pas- 
ture, in another 379 sheep and 197 lambs. How many 
sheep had he? How many lambs! How many sheep 
and lambs together ? - 

23. Four men entered into partnership ; one furnished 
2878 dollars, another 1784 dollars, a third 1265 dollars, 
and the fourth 894 dolUrs. - What ivas the amount o! 
their stock ? 
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Art. 20.] ADiimoN. 37 

24. A man sold three house lots; for one he received 
975 dollarafor another 763 dollars, and for tiie third 58S 
dollars. Wiatdid the whole amount to? 

. 25. A gentleman purchased a store for 4500 dollars, 
and paid 75 doDars for repairs, and 150 dollars for having 
it enlarged. For how much must he sell it in order to 
gain 175 dollars? 

26. A. gentleman paid 75 dollars for one piece of cloth, 
67 dollars for another, 54 dollars for another, and 48 dol- 
lars for another. How much did he pay for all ? 

, 27. Acertain orchard conBiae56apple-tree3, 19 peach- 
trees, 23 plimi-trees, and 15 cherry-trees. How many 
frees are there in the orchard ? 

28. The distance from New Yorlr to Albany is 150 
miles, from Albany to Utica 93 miles, from Utica to Roch- 
ester 158 miies, aud from Rochester to Buffalo 75 milea. 
How for is it from New York to Buffalo 3 

29. A man being asked his age, said he was 17 years 
old when he left the academy, be spent 4 years in college, 
3 years in a law school, practiced law 15 years, was a 
member of congress 1 8 years, and it was 1 6 years since he 
retired from business. How old was be ! 

30. A shopkeeper having a nofe due, paid 184 dollars 
at one time, at another 263 dollars, at another 379 dollars, 
at another 467 dollars, and there were 350 dollara still 
unpaid. What was the amount of his nolfi 1 

31. A gentleman owns a house and lot worth 10800 
dollars, a stove worth 5450 dollai-s, a bouse-lot worth 
3700 dollars, and has 15000 dollars in personal property. 
Wliat is the whole amount of bis property ? 

32. A man left his estate to his wife, his three sons, 
ani two daughters; to his wife he gave 10350 dollars, 
to bis sons 5460 dollars apiece, and his daughtera 3500 
dollars apiece. How large was his estate t 

33. A merchant, on looking over his accoiints, found 
ho owed ono man 750 dollars, another 648, another 597, 
anolher 486, another 379, and another 287 dollars, What 
was the amount of his debts ? 

34. A man bought a span of horses for 275 dollars, a 
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38 ADDinon. [Sect. Jl. 

carriage for 150 dollars, and a harness fer 87 dollars. 
How much did he give foe the whole? 

35. A man hought 268 bushels of wheat for 987 dol- 
lars, 187 bushels of corn ior 98 dollars, and 156 bushels 
of oats for 128 dollars. How many bushels of grain did 
he buy; and how much did he give for the whole! 

36. A man wishing to stock his farm, paid 197 dollars 
for a span of horses, 86 dollars for a yoke of oxen, 173 
dollars for cows, and 169 dollars for sheep. How much 
did he give for tlie whole ? . 

37. Abutcher sold to one customer 157 poundsof meat, 
to another 159, to another 149, to another 97, and to an- 
other 68. How mucli did he sell to all! 

38. A carpenter recaved 879 dollars for one job, for 
another 786, for another 693, for another 587, for another 
476, and for another 368 dollars. How much did he re- 
ceive in ali ? 

39. A grocer bought 375 dollars worth of sugar, 287 
dollars worth of molasses, 168 dollars worth of tea, 158 
dollars worth of coffee, and 137 dollars worth of spices. 
What was the amount of his bill? 

40. A merchant bought calico to the amount of 568 
dollars, silks to the ariiount of 479 doUars, and broad- 
cloths to the amount of 784 dollars. He sold them so as 
to gain 134 dollars on the calico, 178 dollars on the silks, 
and 242 dollars on the broadcloths. How much did he 
sell them for ; and what was the amount of his gains! 

41. A merchant pays 560 dollars a year for store rent, 
386 dollars to one clerk, 367 to another, and 369 dollars 
for various other expenses. What does it cost him a year 
to carry on his business ? 

42. A man receives 568 dollars rent for one store, 479 
for another, and 276 for another. How much does he re- 
ceive for them all t 

43. The distance from Boston to Springfield is 98 miles, 
from Springfield to Pittsfield is 53 miles, from Pittsfield 
to Albany is 49 miles, from Albany to Auburn is 173 
miles, and from Auburn to Buffalo is 152 miles. How 
fer is it from Boston to BufTalo? 
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Akt. 29.] 

44. A man touglit a quantity of oil for 2649 dollais, 
and candles for 1367 dollars ; he afterwards sold them so 
as to gain 568 dollars on the oil, and 346 dollars on tile 
candles. How much did he receive for the whole ? 

45. In 1840, the state of Maine contained 501793 in. 
habitants; New Hampshire, 284574; Vermont, 291948 ; 
Massachusetts, 737699 ; Connecticut, 309978 ; and Rhode 
Island, 108830. What was the population of New Eng- 
ia»d? 

46. In lS40,the state ofNewTork contained 2428921 
inhahitaiits ; New Jersey, 373306; Pennsylvania, 1724- 
033 ; and Delaware, 78085. What was the population 
ofthe Middle States? 

■ 47. In 1840, the state of Maryland contained 4700I9* 
inhabitants ; Virginia, 1239797 ; Nortli Carolina, 753419 ; 
South Carolina, 594398; Georgia, 691392; Alabama, 
590756; Mississippi, 375651; and Loiiisiana, 352411. 
What was the population of the Southern Stales ? 

48. In 1840, the state of Tennessee contained 829210 
inhabitants; Kentucky, 779828 ; Ohio, 1519467; Michi- 
gan 212S67; Indiana, ,685866 ; Illinois, 476183; Mis- 
souri, 383702 ; and Arkansas, 97574. What was the 
population of the Western Slates ? 

49. In 1840, the territory of Florida contained 54477 
inhabitants; Wisconsin, 30945; Iowa, 43112; and the 
District of Columbia, 43712 ; on board vessels of war, 
6100. What was the population ofthe Territories and 
naval service of the United States? 

50. What was the whole population ofthe United States 
in 1840? 

« According to Ine Official Revision. 
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SUBTRACTION. 



SECTION III. 

gUBTRACTION, 



Art. 30. Ex. 1. Henry haTing 7 peaches, gave 4 to 
his sister : how many had he left? 

Ob9. To solve this queslion, consider what number added to 4 
makes 7. Now from addition we know that 4 and 3 make 7 ; Ihat 
y, 7 is composed of the numbers 4 aod 3, It is evident, therefore, if 
one of these oumbere he taken from 7, the other number will be leti. 
Hence, 4 peaches from 7 peaches leave 3 peaches. Ans, 3 peitches. 

2, James had 7 cents, and spent fliree of them : how 
many had he left 1 

3. Jack has 6 marbles : how many more must he get 
to make 10? 

4, A farmer having 9 cows, sold 5 of them ; how 
many had he left? 

5. A pound of raisins costs 11 cents, and a pound of 
sugar 8 cents ; what is the difference in their prices ? 

G. In a stage coach there were 50 passengers, 6 of 
whom got out at a hotel : how many remained in the 
coach 1 

7, Dick bought a knife for 12 cents, and having but 7 
cents in his pocket, agreed to pay the rest to-morrow : 
how much does he owe for it ? 

8, John gathered 8 quarts of chestnuts : how many 
more must he gather to make 14 quarts? 

9, The cost of a cap is 13 shillings, and the cost of a 
comforter is 3 shillings : what is the difference in their 
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SUBTRACTION. 
SUBTRACTION TABLE. 



IS.. 


1 ■' li 


4fHnn 

7 " 3 

8 ■■ 4 


I ii i 

14 9 15 < 


9 l 

^ 1 

2 I 
15 1 


11 3 

B J 





Obs. This Table is (he leveise of Adi3itlon Table Hence if the 
pupil has thoTDiighly learned that it will cost him but little f ue or 
trouble to Jaarn tSis, (See observxtions under Addition Tible ) 

11. 4 from 7 leaves how many? 4 from 9? 4 from 
12? 4 from 8? 4 from U? 4 from 13? 

12. 6 from 8 leaves how maixy? 6 from 10? 6 from 
13! 6 from U? 6 from 15? 6 from 12? 6 from 16? 

1 3. 7 from 9 leaves how many ? 7 from 11 ? 7 from 
14 ? 7 from 15 ? 7 from 16 ? 7 from 13 1 7 from 17 ? 

14. 8 from 11? 8 from 13? 8 from 16! 8 from 12? 

5 from 15 ? 8 from 17 ? 8 from 14 ? 8 from 18 ? 

15. 9 from 12? 9 from 14? 9 from 11? 9 from 13! 
9 from 17 ? 9 from 16 ? 9 from 18 ? 9 from 19 ? 

16. 2 from 4 leaves how many ? 2 from 14 ? 2 from 
24? 2from34? 2from44? 2 from 54? 2from64? 2 
from 74? 2 from 84! 2 from 94! 

17. 3from6? 3froml6? 3 from 26! 3 from 36 ! 3 
from 46 ? 3 from 56 ? 3 from 66 ! 3 from 76 1 3 from 
86 ? 3 from 96 ? 

18. 4 from 9 ? 4 from 29 ? 4 from 39 ! 4 from 49 ! 4 
from 59 ? 4 from 69 ? 4 from 79 ? 4 from 89 ! 4 from 99 ! 

19. 6from 15? 6 from 25 ! 6 from 35? 6 from 45? 

6 from 55 ! 6 from 65 ? 6 from 75 ? 6 from 95 ? 

20. SfromU! 8from24? 8from34? 8from44? 8 
from 54 ? 8 from 64 ? 8 from 74 ! 8 from 84 ! 8 from 94 ? 

21. A gentleman bought a coat for 15 dollars, and a hat 
for 6 dollars : how much more did his coat cost than his 
hat? 4* 
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42 SUBTRACTION. [Sect. III. 

22, A farmer having sold 6 cords of wood for 18 dol- 
lars, look a barrel of fiour at 6 dollars towards his pay 
and the rest in casli : how much mooey did he receive ? 

23'. A lady bought a shawl for 15 dollars, and hand- 
ed the shopkeeper a 20 dollar bill : how much change 
ought she to receive back ? 

24. A rnan having 25 watermelons in his garden, some 
wicked boys stole 9 of them: how many had he left? 

25. James is 14 years old, and his sister is 19 ; what 
is the difference in their ages? 

26. A merchant had a piece of calico Which contained 
33 yards ; on measuring the remnant he finds he has but 
7 yards left: how many yards has he sold? 

27. A hogshead of cider contains 63 gallons : after 
drawing out 9 gallons, how many will be loft 1 

28. Henry had 48 silver dollar^ and gave 8 to the or- 
phan asylum : how many dollars did he have left ? 

29. A man bought a piece of cloth containing 39 yards, 
and sold 6 yards of it : how many yards had he left ? 

80. George gave 75 cents for a pair of skates, and, sold 
them for 9. cents less than he gave: how much did he 
get for his skates ?. 

31, William had 67 cents; he spent 5 for chestnuts 
and 2 for apples : how many cents has he left 1 

32, A man sold a load of wood for 18 shillings ; he 
laid out 4 shillings for tea and 6 for sugar : how many 
shillings had he to carry home? 

33, Sarah having 85 cents, gave 10 cents to the Sab- 
bath School Society, 8 to the Bible Society, and spent 6 
for candy : how many cents had she left 1 

34, If I pay 27 dollai^ for a cow and sell it for 18 dol- 
lars, how much do I lose by the bargain ? 

35, Kichatd liad 45 marbles.; he lost 7 and, gave away 
5 : how many had he left ? 

36, A man having 56 dollars in his pocket, bought a 
hat for 5 dollars, a coat for 10, and a pair of boots for 4; 
how much money had he left ? 

37, If I owe a merchant 50 dollars and pay him 20 
dollars, how many dollars shall I then owe him 1 

Ans. 30 dollars. 
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Suggestion. — It is advisable for beg-inners (o analyze 
the numbers in this question, as in Art. 16, Ex. 31, and 
then take 2 tens from 5 tens. 

38. A farmer having 80 sheep, sold all but 30 : how 
many did he sell? 

39. A man having 90 acres of land, gave 50 acres to 
his son : how many acres has he left 9 

40. George had 70 cents and spent 30 : how many 
had he lefl? 

41. In, a certain orchard there are 100 trees, 60 of 
them are apple-trees and the rest are peach-trees : how 
many peach-trees are there? 

42. A grocer bought 150 eggs, and afterwards found 
that 20 of them were rotten : how many sound ones 
were there ? 

43. In the Centre School there are 150 scholars, 60 
of whom are girls ; how many boys are there? 

44. A man bought a horse for 90 dollars, and sold it 
immediately for 130 dollars ; how much did he make by 
his bargain 1 

45. A man owing me 200 dollars, turned me out a 
horse worth 80 dollars, and is to pay the balance in cash : 
how much money must he pay me ? 

46. A boy going to market with 80 cents, bought 20 
cents worth of cheese, and 30 cents worth of butter : how 
much change had he left ? 

47. 35 from 42 leaves how many? 63 from 76 ? 

48. 26 from 40 leaves how many ? 35 from 45 ! 

49. 65 from 85, how many? 82 from 94, how many? 

50. 8 from 17, how many? 13 from 26, how many? 
6 from 25, how many? 8 from 94, how many? 5 from 
68, how many? 17 from 34, how many? 7 from 43, 
how many? 6 from 72, how many? 9 from 75, how. 
many? 7 from 86, how many? 

3 1 . It -ivill be observed that alt the ;preceding exam- 
ples of this section, though expressed in a variety of 
ways, involve the same prmciple ; that the object aimed 
at in each of them, is to find the d^erence between two 
numbers; consequently, they are all performed in the 



rii,y Google 



same manner. The operation consists in taking a less 
number from a greater, and is called suitmdiov,. Hence, 
33> SuBTHACTToN is the process of finding the differ- 
' ' ' nbers. 

[ the answer to the question, is called 

Oss. 1. Tha number to be Bubtraoted is often otJleil the subtrahend, 
and [he iiamber from which it is subtracted, the minueiui. These 
terms, however, ait cslculati^ to embarrass, rather Ihui assist the 
learner, and are properly falling into diause. 

a. Suhtraction, it wilt be perceived, is the reperse of addition. Ad- 
dition unites two or more numbers into one single number ; subtrac- 
tion, on tbe other hand, separates a number into two parts. 

3. When the given numbers are of the some dsiomiruaiim, Uie 
opeiatian is called Simph Sublractlort, (Art. IS. Obs.) 

33. Subtraction is often represented by a short hori- 
zontal line ( — ), which is called miwts. Wlien placed be- 
tween two numbers, this sign shows that the number 
after it is to be subtracted from the one before it Thus 
the expression 8 — 5, signifies that 5 is to be subtracted 
from 8 ; and is read, " 8 minus 5," or " 8 less 5," 

Note. — The term mmus,iB a Latin word signifying kss. 

HXERCISES TOR THE SLATE. 

34. When we wish to find the difference between 
two smaU ntimbers, it is the most convenient way to per- 
form the subtraction in the mind. But when the num- 
bers are large, it is difficult to retain them in the mind, 
and carry on die operation at the same time. By setting 
them down upon a slate or black-board, however, the 
process of subtracting large numbers is rendered short 
and simple. {Ait. 21.) 

Q,— What is subtraction J What b' the answer sailed ? Obi. WhM 
Is the number lo be subtractBd sometimes called 1 That from whieh 
it ia subtracted? 0/ what is snbiraction the reTerse ! When the given 
numbers are of the same denoraiiialion, what ia the opBration called ! 
33. What is the sign of subtraction called ! Of what does it conaistT 
What does it show ? How is the expression 8—5, read ! Note. What 
Is the meaning of the term minus ! 34. What is the most convenient 
way of finding the difference between two small numbers ! Whaf 
between two large ones ! 
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Ex. 1. Suppose a man gave 475 dollars for a span of 
horses, and 352 dollars for a carriaffe : how much more 
did he pay for his horses than for his carriag;e ? 

Directions. — Write the less OperaMott. 

number under the greater, so ^ ^ 

that units may stand under units, § o 'c 

tens under tens, &c. Now, be- .a -« s 

Sinning with the units, proceed Horses, 4 7 5 Dolla. 
ms: 2 units from, 5 units leave Carriage, 3 5 2 Dolls. 
3 units; write the 3 in units' ifej„, ] 2 3 Dolls, 
place, under the figure subtract- 
ed. 5 tens from 7 tens leave 2 tens ; set the 2 in tens' 
place. 3 hundreds from 4 hundreds leave 1 hundred; 
write the 1 in hundreds' place. The remainder is 123 
dollars. 



;e order from each other. This is done 1 . _ . . . . 
thai we add (igutes of the same order to each other. (Art. S3,) 
Hence, in wri^g numbers tor subtraction, great care should be tatien 
to,Eet anils under units, &c., in order to prevent the iaist2,ke of sab- 
traclbg iSifereiit orders from each other. 

2. A merchant bought 268 barrels of flour ; and on ex- 
amination, found that only 123 barrels were fit for use: 
how many were damaged? Ans, 145. 

S-aggestion. — Write the less number under the greater, 
fec^aud proceed as above. 

3. A traveler having 57G dollars, wag robbed of 344 
dollars : how many doUars had he left ? 

4. What is the difference between 648 and 235 ? 

5. What is the difference between 876 and 523 ? 

6. What is the difference between 759 and 341 ? 

7. What ia the difference between 4567 and 1235 1 

8. What is the difference between 8643 and 5412 ? 



QcEST. — In the 1st eiEUnple lion' do you write the numbers for Bub- 
... ,-. , >m . . .. , .,, "'■, What orders do you sub- 

different orders from eacli 
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35. When the figures in the lower numher are all 
maUer than those directly over them, each Jowet figure, 
aa we have seen in the preceding examples, must be sub- 
tracted from that above it, and the remainder must be 
placed under the figure subtracted. 

But it often happens that a figure in the lower number 
is la/rger than that above it, and consequently cannot be 
taken from it. 

13. It is required lo find the difference between 75 
and 48. 

It is plain that we cannot take 8 units Overation. 
from 5 units, for 8 Js larger than 5. What 75 

then shall we do! Since 75 is composed 
of 7 teas and 5 units, we can fake I ten 
from the 7 tens, and adding it mentally to 
the 5 units, it will make 15 units. Then su 
8 units from 15 units, will leave 7 units ; write the 7 u 
der the units' column. As we took 1 ten from the 7 tens, 
we have but 6 tens left ; and 4 tens from 6 tens leave 2 
teas: write the 2 under the tens' column. The whole 
remainder, therefore, ;' % tens and 7 units, or 27. 

36. The process of taking one from a higher order 
in the upper number, and adding it to the figure> from 
which the subtraction is to be made, is called borroumg 
ten, and is the reverse oicai-rying ten. (Art 24.) 

OSB. TftB 1 (ahen from & higher order, U always equal to 10 in 
the next lower order to which it is added. (Art. S.) 

37. The principle of boriotdng may be illustrated 
by the following analytic solution of the last example. 



Qdest,— 35. When Ihe figures in tlie lower number are each small- 
er than Ihose over them, how proceed ? Where do you place the re- 

mainder^ la a figure in iha lower '- ' -' — ■' 

it! 36:wiiatismeantbybotrov 
Uglwr order equal to < 
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Arts. 3o-37. «.J 

-.^ _,-,,,- Taking 1 ten from 'I tens, and 

lo ^nl « uniting' it witli the 5 units, we 

4a-4U+ 8 j^g^g 60 plus 15 for the upper 

iJcra.=20-f- 7jOr27- number. And we simply separate 
the lower number into the tens and units of which it is 
composed. Now subtracting, as ia the last article, 8 from 
15 leaves 7 ; 40 from 60 leaves 20. Thus the remain- 
der is 20+7, or 27, the same as before. 

Oeb, It is manifest that this process of hcrroaing Un, docs not 
change the valus of tlie upper nuinber ; for, it consista simply in 
transpogiug a part of one onfer to another order in the same number, 
'which can no more iJiniuiM or increase the number, than it vill di- 
piinial) or increase the amount of money a man has, if he tabes a, 
pj^ from Kia& pocket anc] puis it into another. It is advisjtblo for the 
pupil to analjze several examples as above, until the process of bot- 
luwing becomes ^miliar. 

\ A T? Rn^o Since 7 units cannot he taken from 

U. irom DU4^ 2unils,we borrow 10, which added 
lane^^ to the 2, will make 12 : then 7 units 
'Rmn. 3675 {^^^ 12 mjitg leave 5. Now hav- 
ing borrowed 1 of the 4 tens, it becomes 3 tens ; and 6 
from 3 is irnpossible: hence we must bonow'again. But 
the nest figure in the upper number,i. e. the figure in the 
hundreds' place, is a 0, and conseq^uently has nothing. to 
lend. We roust therefore borrow 1 from the next order 
still, i, e. from thousands, and adding it to the 0, it will 
make 10 hundreds. Then, borrowing 1 of the 10 hun 
dreds and adding it to the 3 tens, i\ will make 13 tens, 
and 6 from 13 leaves 7. Diminishing the 10 hundreds 
by 1, (which we borrowed,) it becomes 9, and 3 from 9 
leaves 6. Again, diminishing the 6 thousands by 1, 
(which we borrowed,) it becomes 5, and 2 fiom 6 leaves 
3. The answer is 3675. 

31 1 a,. There is another method of borrowing, or rath- 
er of paying, which the learner will often find more con- 



w illustrate the principle of borrowing upon tho blacl 
3 the value of the upper number increased by borrow 

liniBhed! How doea this appear! 37. a. Whan w 

0, whal other way ia there to compensate Ibr il ! 
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venient in practice thaa the preceding, and less liable to 
lead him into mistakes, especially, when the figure in the 
next liigher order is a dph&r. 

When we borrow 10, lliat Js, when tve add 10 to the 
upper figure, instead of considering the neit figure in the 
upper number to be diminished by 1, the result will mani- 
festly be the same, if we simply add 1 to the next figure 
in the lower number. 

Thus, in the last example, instead of diminishing the 4 
tens in the upper number by 1, we may add 1 to Ihe 6 
tens in the lower number, which will make 7 ; and 7 from 
14 leaves 7, the sartie as 6 from 13. Again, adding 1 to 
the 3 hundreds (to compensate for the !0 we borrowed) 
makes 4 hundred; and 4 from 10 leaves 6, the same as 3 
from 9, Finally, adding 1 to the 2 (because wehorrowed) 
makes 3 j and 3 from 6 leaves 3. The remainder is 3675, 
the same as before. 

I K v Kfi S from 4 is impossible : add 10 to 

15. inrom 574 ^^ , ^^^ j^ ^jj^ ^j^^ ^^. ^^^^ g 

Z_ from 14 leaves 8, Adding 1 to the 2 
makes 3, and 3 from' 7 leaves 4. 3 
from 6 leaves 2. Ans. 248. 

Obs. This metho[l of bamnsiag (leptnfls on Iho Belf-ovident prin- 
ciple, that if any two nurabera are ttpuiBy increased, thrar difference 
WiH DOt fiB alUrrd. Tliat the two given numbers nre equally in- 
creasei] by this proceaS, is evident feud the &cC tliat the I added Co 
the lower number, is of the next superior order to the 1 aiMed to Ihe 
upper number, iiiid will compensate for it ; for 1 in a superior order, 
is equal la 10 in an inferior order. (Art, 8.) Hence, 

38. When a figure in the lower number is larger 
than that above it, borrow 10, i. e. add 10 to the upper 
figure, and from the number thus produced, subtract the 
lower figure : to comperisate this, add 1 to the next figure 
in the lower number ; or diminish the next figure in the 
upper number by f, and proceed as before. 

16, 17. 13. 



QuKaT.-^Ok. Upon what does the second method of borrowing de- 
pend \ How does il appear ihat you inoteasa the given numbers 
(^ually \ 



Rmt. 248 
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39» PRoae.-^Add the •temmiuLe.r to the smalkr mim- 
ber ; and if the sum is eqwd to the larger nvmber, the work 

19. A man bougM a horse for 175 dollars, and sotd it 
for 127 dollars: how much did he lose by his bargain? 

Operalion. Proof. Since the sum of the 

Paid 175 dolls. 127 Smaller No. ^f numberand re- 

Rec'dI37dolk J8 Remainder. r^'^Z:^X''oel 

Lost 48 dolls. 175 Larger No. "'"'"> ■« correct. 

Ods. This method of proof depends upon the obvious principle, 
that if the difference between two niimbera be added to the less, the 
rum must be equal to tlie greater. 

20. From 8796 subtract 2675, and prove the operation ? 
21.. From 6210896 subtract 3456809, and prove the 

operation. 

23. Prom 1000000 subtract 67583, and prove the ope- 
ration, 

23. From 7834501 subtract 1000000, and prove the 
operation. 

24. From 68436907 subtract 59476012, and prove the 



the operation. 

40. From the preceding illustrations and principles 
we derive the following 

GENERAL RULE FOR SUBTRACTION. 

I. W'rite the less number under the greeUer, so thai units 
may stand under units, tens under tens, &c. 

IL Beginning at ike rtghl hdnd, suifracl each fgwre in 
the lower number from the figure above it, and set the remain- 
der directly under the fgure svMracled. (Art 35.) 

Quest. — SB. How then do ygu proceed, "when a figufo in the iowtf 
numbei' ifi larffcr than the one over it I Why do you odd 1 to the next 
iigUteinlheloweflinel 33. How is subtraction proved? Olis. Up- 
on VihaA pnnciple does the proof of aulttTaction de|^nd '. 40. What la 
the general tale for aubtraclloti T 
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III. When a figure in the lower nwmher is larger than 
that above it, aM 10 to ike v/pper figure; then subtract as 
before, and add 1 to the next figure m the lower numher. 
(Am. 37, 38,) 



1. A man bought a piece of clolh containing' 37 yards, 
and sold 24 yards of it. How much had he iefs? 

2. A merchant had on hand a quantity of flouv, for 
which he ^sked 245 dollars; but for ready money lie 
made a deduction of 24 doUaj^, How muca did he re- 
ceive for his flour ? 

3. In a certain Academy there were 357 scholars, 168 
of whom were young ladies. How many young gentle- 
men were there ? 

4. A farmer raised 4S79 bushels of wheat, and sold 
3876 bushels. How much had he left? 

5. A man purchased a farm for 4687 dollar's, but the 
times becoming hard he was obliged to sell it foi S<5() 
dollars less than he gave for it Hovv much did hp 'ell 
it for ? 

6. A merchant bought 2268 dollars worth of goods 
which, in consequence of getting damaged, he sold tor 
848 dollars less than cost. How much did he sell them 
for? 

7. A merchant sold a lot of silks for 561 dollais whuh 
was 179 dollars more than the cost of them. How much 
did he give ibr them 9 

8. A man bought an estate for 8796 dollars, and sold 
it again for 9875 dollars. How much did he gain by his 
bargaia 1 

9. A farmer raised 1389 bushels of wheat one year, 
and 1763 the next. How much more did he raise the 
second year than the first 1 

10. A man bought a house and lot for 5687 dollars. 
The house was worth 3693 dollars: how much was the 
lot worth ? 

11. Suppose a gentleman's income is 3263 dollars a 

J ear, and his expenses are 2789 dollars. How much 
oeshe save in a year? 
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12. Th.e Uniled Stales deelartii their mlcpLnJcnt-a in 
1776; how many years is it since * 

13. Two brothers commenced business at the same 
time; one gaiaed 3678 dollars m file jeari, the other 
gained 2387 dollars in the same lime How much mere 
did one gain than the other! 

14. The distance from Boston to Springfield is 93 
miles, and from Boston to Pittsfieldit is 151 miles. How 
far is it from Springfield to Pittsfield ? 

15. From New York to Uticaitis 243 miles, and from 
New York to Albany it is 150 miles. How far i,s it 
from Albany to Dlica? 

16. America was discovered by Colitmbus in 1492: 
how many years is it since! 

17. Dr. Franklin died A. D, 1790, and was 84 years 
old when he died : in what year was ho bom ? 

18. General Washington was born A. D. 1732, and 
died in. 1799: how old was he when he died? 

19. Tile firet settlement in New England was made at 
Plymouth in the year 1620: how many years is it since? 

20. A ship sailed having on board a cargo valued at 
iOOpOO dollars, but being overtaken by a storm, 27680 
dollars worth of goods were tlirown overboard. How 
much of the cargo was saved ? 

21. The population of Massachusetts in 1840, was 
737699, and that of Connecticut was 309978. How 
many more inhabitants were there in Massachusetts than 
in Connecticut? 

22. In 1840, the population of Massachusetts was 
737699j and in 1820 it was 523287. How much did the 
population increase during this period? 

23. In 1840, the population of the state of New York 
ivas 2428921,,and in 1820 it was 1372812, How much 
did the population increase during that period? 

24. In 1840, the population of the New England 
Slates was 2234822, and that of the State of New York 
was 2428921. How many more inhabitants were there 
in the State of New York than in New England 1 

25. In 1800, the population of the United States was 
5305925, and in 1840 it was 17069453. How much did 
it increase in forty years? 
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26. A farmer having 389 acres of land, sold to one 
man 126 acres, and to another 163. How many acres 
had he lea ? 

27. A gentleman having 1768 dollars deposited in the 
bank, g-aye a check for 175 dollars to one man, to another 
for 238 dollars, and to another for 369 dollars. How 
much remained on deposit ? 

28. A man bought a horse .for 87 dollars, a carriage 
for 75 dollars, and a harness for !6 dollars, and sold tliem 
all together fov 200 dollars. How much did he gain by 
the bargain ? 

29. A man bought a quantity of sugar for 25 dollars, a 
c^uantity of molaisses for 27 dollars, and a quantity of rai- 
sins for 29 dollars, for which he paid a buodred dollar- 
bili. How much change ought he to receive back ? 

30. An orchard contained 120 apple-trees, 47 peach- 
trees, and 28 pear-trees. Of the apple-trees 26 were cut 
down for a Railroad to pass through, 18 of tlie peach- 
trees died, and 5 of the pear-trees were blown down. 
How many trees were left in tiie orchard ? 

3 1. A gentleman had 2700 dollars whieh he wished to 
distribute among his three sons. To, the oldest he gave 
825 dollars, to the second 785 dollars, and the remain- 
der to tile youngest How much did the youngest son 
receive ? 

32. A man owing 6648 dollars, paid at one time 53S 
dollars, at another 378 dollars, and at another 896 dollars. 
How much did he then owe ? 

33. A man having 7689 dollars, invested 689 dollars 
in Railroad stock, 500 dollars in a woolen factory, and 
1250 dollars in bank stock. How much bad he left 1 

34. A man bought a quantity- of oil for 1763 dollars, 
and a lot of candles for 598 dollars. He afterwards sold 
them both for 2684 dollars. How much did be gain by 
Uie bargain 1 

35.' A man owning 3789 acres of land, gave to one 
son 869 acres, and to another 987 acres. How much 
land had he left ? 

36. A ship of war failing with 650 men, lost in one 
battle 29 men, in another 37, and by sickness 19 more. 
How niany were stH! living ? 
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37. A mBTchant owes one man 25S4 dollars, another 
1786 dollars, another 987 dollars. The whole amount 
of his property is 4684 dollais. How much more does 
he owe -than he is worth ? 

38. A man hoUght three farms: for the first he gave 
4673 dollars, for the second 6674 dollars, and for the third 
9287 dollars. He sold them all for 37687 dollars. How 
much did he gain by the bargain? 

39. A man bought 86 dollars worth of wheat, 48 dol- 
loi's worth of butter, and a fine horse worth 148 dollars. 
He gave his note for 128 dollars, and paid the rest in 
cash.. How much money did he pay? 

40. A g-entlenian left a fortune of 18864 dollars to be 
divided between his two sons and one daughter ; to one 
son he gave 6389 dollars, to the other 6984 dollars. How 
much did the daughter receive ? 

4!. A man owing 8648 dollars, paid at one time 485, 
at another 684, at another 729 dollars. How niuch did 
he still owe? 

42, Suppose a. man gains by one speculation 867 dol- 
lars, by another 687; another time he gains 563 dollars, 
and then loses 479 ; still another time he gains 435 dol- 
lars, and loses 378, How much more has he gained than 
lost? 

43, A man borrowed of a friend 684 dollars at one 
time, 786 at another, 874 at another, and 976 at another. 
He has paid 568 dollars. How* much does he still owe ? 

44, If a man's income is 4586 dollars a year, and he 
spends 384 dollars for clothing, 568 for house rent, 784 
for provisions, 568 for servants, and 369 for traveling, 
how much will he have left at the end of the year ? 

45, A merchant bought a quantity of sugar for 8978 
doUare, paid 374 dollars freight, and then sold it for 9584 
dollars. How much did he gain by the trade ? 

46, A merchant had in his storehouse 6384 bushels 
of wheat, 3752 bu=ihels of com, 4564 bushels of oats, 
and 1384 bushel? of rye : it was broken open and 3564 
bushels of grain taken out. How many bushels re- 
mained ? 

47, A man bought a quantity of beef for 5493 dollars^ 
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a quantity of coffee for 261 dollars, and a quantity of su- 
gar for 157 dollars; in exdiange he gave 3687 dollars 
worth of flour, 568 dollars worth of oats, and 165 dollars 
worth of potatoes. How much did he then owe ? 

48. A gentleman has real estate, valued at 3S79 dol- 
lars,, and personal property amounting to 98S7 dollars. 
He owes one man 1350 dollars, and another 2687 dollars. 
How much would he have left if he should pay his debts f 

49. A man had property to the amount of 300OO, and 
lost by fire a store worth 5000 dollars, and goods to the 
amount of 3578 dollars. How much properly had he 
left? 

50'. A man died leaving an estate of 175000 dollars. 
He gave to his wife 25000 dollars, to his three sons 
32000 apiece, to his two daughters, 23000 dollars each, 
and the rest he gave to a literary institutioit How much 
did the institution receive 'I 



SECTION IV. 
MULTIPLICATION. 



Aet. 41. Ex, 1. What will 3 lead pencils cost, at 4 
cents apiece ? 

Solution. — Three pencils will evidently cost three times 
as much as one pencil. Now if 1 pencil costs 4 cents, 3 
pencils will cost 3 timeg 4 cents ; and 3 times 4 cents are 
12 cents. Ans. 12 cents. 



2. What will 2 yardsof cloth cost, at 8 dollars ayard? 

3. At 6 cents apiece, wliat will 4 oranges cost ? 

4. What cost 5 pounds of ginger, at 7 cents a pound? 
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A-RT. 41.] MULTIPLICATION. 65 

5. If 1 pair of gloves cost 6 shillings, what will 6 pair 

6. At 9 cents a pound, what will 4 pounds of butter 

7. What will 7 barrels of flour cost, at 4 dollars a barrel ? 

8. In 1 bushel there are 4 pecks : how many pecks are 
there in 6 bushels? 

9. What cost 8 pair of boots, at 6 dollars a pair? 
iO. At 9 shillings apiece, what will 5 caps cost? 

U. What cost 6 pounds of sugar, at 10 cents a pound? 
12. What cost 9 inkstands, at 8 cents apiece? 

MULTIPLrCATION TABLE. 



Stini 


OS 




S times 


4 


mes 


5 times 


6 time. 




71111163 1 


I an 


2 




are 3 


1 


arc 4 


1 ar 


e 6 


1 are 


6 






■2 " 


4 


3 " G 


3 


" S 




10 


3 " 


13 


2 


" !4 


3 " 


G 




" 9 




" 13 


3 ' 


15 




8 


3 


" SI 


4 " 

5 " 


8 
10 


4 " 13 

5 " 15 


4 

5 


" 30 


4 ' 

5 ' 


30 


4 " 

5 " 


3-1 
30 


4 
5 


" 35 


6 " 


13 




" 18 




" 34 


6 ' 


30 


G " 


3il 


G 




7 " 


14 


7 " 31 


7 




7 ' 


35 


7 " 


43 


7 


" 49 


8 " 


le 




" 34 


8 


" 33 


8 ' 


40 


8 " 


48 


8 


" 5G 


9 " 


18 




" 87 




" 36 


9 ' 


45 


9 " 


64 


9 


" 63 


10 " 




lb '■ 30 


10 


" 40 


10 ' 


50 


10 '1 


60 


10 


" 70 


11 " 




1 


"33 




" 41 




55 




G6 


11 


" 77 


13 " 


34 


13 " as 


13 


" 48 


is'' 


GO 


\l " 


73 


i?_ 


" 84 






9 times 


10 tunes 


11 times 


~13limes 1 




re 8 


1 are 9 


1 are 10 


1 are 11 




ra 13 


3 


16 


3 " 18 


2 ' SO 


3 " S3 


3 


34 


3 


24 


3 " W 


3 " 30 


3 " 33 


3 




i 




4 " 3G 


4 " 40 


4 " 44 


4 


48 


5 


' 40 


5 " 45 


5 " 50 


5 " 55 


5 


60 


G 


48 


6 " 54 


C " 60 


fi " 6G 


6 


72 


7 


5G 


7 " 03 


7 " 70 


7 " 77 


7 


84 


8 


Gi 


8 " -72 


8 " 80 




8 


96 




73 


9 " 81 


9 " 90 


9 ■ 99 


9 


108 


10 




10 " 90 


10 " 100 


10 " 110 


10 


130 


11 




11 " 99 


11 " 110 


11 " 121 


11 


133 


13 


9R 


13 " 103 


13 " 130 


13 " 133 


12 


144 



Oes Tlie papil will find aasistanoe in learning this labia, by oh- 
eerviJig tha following particulars 

1 "Hie sci'erol results ot'multipljuig by 10 are formed by amply 
iiililiiis acip'ier to the figure that is to be niulliplied Thus, 10 times 
2are20; 10 tunes 3 arc 30, &c. 
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fiC MULTIPLICATION. [SeCT. IV. 

Q. The nsulEs of muKLgiiy W by 5, tDiminata >□ 5 null 0, alter- 
nately. Thua,5limeelate5; 5 times 9 are 10 ; 5 limes 3 are 15, &c. 

3. The fiiEl nine rcBulls al mnltipljing by 11 ore fbnncil by re- 
peatLoa tlie fieure (o be multipUed. Thug, 11 tiniea 3 are W\ 11 
limra5aroS3,&c. 

4, In tlie successave resulls of malliplying by 9, the right hand 
figure regularly cleoieaBeB by 1, and the Jell hand figure regubrly in- 
creases by 1. Thus,9«mea 3 are 18; 9 times 3 are 21; 9 lioKS 4 

13. 'At 2 dollars a cord, what, will 12 cords of wood 
cost? 10 cords? 9 cords? 8 cords? 7 cords? cords? 5 
eoi-ds? 4cords? 3 cords? 

1 4. In one yard iherB are 3 feet : how many feet are 
therein 12 yards? in 11 yards? 10 yards? 9 yards? 8 
yards? 7 yards? 6 yards? 5 yards? 4yatds? 

15. In 1 gallon there are 4 quarts: how many quarfa 
in 12 gallons? in II gallons? 10 gallons? 9 gallons? 8 
gallons? 7 gallons? 6 gallons? 5. gallons? 4 gallons? 

16. If you buy 5 marbles for a cent, how many can 
you buy (or 12 cents? for 11 cente! 10 cents? 9 cents? 

8 cents? 7 cents? 6 cents? 5 cents? 4 cents? 

17. In New England a dollar contains 6 shillings: 
how many shiljings do 12 dollars contain? Udoits.? 10 
dolls.? 9 dolls. ? 8 dolls. ? 7 dolls. ? 5 dolls.? 5 dolls. ? 

18. If 7 pounds of sugar cost a dollar, how many 

Sounds can you buy for 12 dollars? for 11 dollars? 10 
oUs.? 9 dolls.? 8dolk? 7do!is.? 6 dolls.? 5 dolls.? 

19. In New York a dollar contains 8 shillings: how 
many shillings do 12 dollars contain?' Ildolls.? IOdolls.1 

9 dolls.? 8 dolls.? 7 dolls.? 6 dolfe.? 5 doUs.? 

20. At 9 cents a quart, what will 12 quarts of black- 
berries cost? llquarls? 10 quarts? 9 quarts? 8 quarts? 

7 quarts? 6 quarts? 5 quarts? 

21. What will be the cost of 12 yards of silk at 10 
iWilings per yard? of 11 yards? 10 yards? 9 yards? 

8 yards? 7 yards? 6 yards? 5 yards? 

22. What cost 8 cords of wood, at 5 dollars per cord ? 

23. If 7 yards of cloth make a cloak, how many yards 
will it take to make 8 cloaks ? 

24. What cost 9 pounds of ginger, al 8 cents a pound ? 

25. At 12 dollars apiece, what will 10 cows cost? 
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26. What cost 10 barrels of cider, at 9 shillings a bar- 
rel? 

27. What will 11 pair of shoes come to, at 10 shillings 
a pair! 

28. If 8 men can do a job of work in 9 days, how long 
will it take 1 man lo do it 1 

29. If a barrel of beer will last 7 persons S weeks, how 
long will it last 1 person? 

30. How much will 3 cows cost, at 14 dollars apiece! 
Anah/sis. — 14 Li composed of 1 ten and 4 units, or 10 

and 4. Now, 3 times 10 are 30, and 3 times 4 aro 12 ; 
bat 12 added to 30 make 42. Hence, 3 limes H dollars 
are 42 dollars. Ans. 42 dollars. 

31. What cost 5 tons of hay, at 13 dollars per ton ? 

32. What cost 4 hogsheads of molasses, at 15 dollars 
per hogshead 1 

33. How much can a man earn in 6 months, at 15 dol- 
lars per month ? 

34. A butcher bought G sheep, at 17 shillings apiece : 
how many shillings did they come to ? 

35. If a scholar performs 13 examples in 1 day, how 
many can he perform in 5 days ? 

36. In 1 pound there are 16 ounces: howmany ounces 
are there in 8 pounds 1 

37. How far will a man walk in 5 days, if he walks 20 
miles per day? 

38. If 19 men can build a house in 4 day^ how long 
would it take one, man to do it ? 

39. If a shoem'aker packs 16 pair of boots in 1 box, 
how many pair can he pack in 7 boxes t 

40. If 1 acre of land produces 23 bushels of wheat, 
how many bushels will 4 acres produce ? 

Anaii/sis. — 23 is composed of 2 tens and 3 units, or 20 
and 3. Now 4 times 20are80; 4 times 3 are 12; and 
13 and 80 are 92. Ans. 92 bushels. 

41. A merchant bought 4. pieces of silk, each piece 
having 24 yards : how many yards did they all contain 1 

42. What will 6 sleighs cost, at 23 dollars apiece ?. 

43. What cost i- reading books, at 43 cents apiece ? 



rii,y Google 



44. In 1 guinea there are 21 shiJlin^: how many shil- 
lings are there in 5 guineas? 

45. In I hogshead fheie are 63 gallons: how many 
gallons are there in 4 hogsheads? 

46. What cost 32 pounds of sugar, at 8 cents per 
pound ! 

47. What cost 83 reams ul Jiper, at 3 dollars per 

43. What cost 90 hats, it 4 dollais apiece? 

49. In 1 week there are 7 days : how many days are 
there in 70 weeks? 

50. In I hour there are CO minutes ; how many min- 
utes are there in 9 hours? 

43> Letusnow attend to the nature of the preceding 
operations in this section. Take, for instance; the first 
example. Since 1 pencil costs 4 cents, 3 pencils wilt 
cost 3 times 4 cents. Now 3 times 4 cents is the same 
as 4 cents added to itself 3 times ; and 4 cents + 4 cents 
+ 4 cents are 12 cents. 

. Again, in the second example : since 1 yard of cloth 
cmsts 6 dollars, 4 yards will cost 4 times 5 dollars : and 4 
times 6 dollars is the same as 6 i^ollars added to itself 4 
times; and 6 dollars + 6 dollars -f- 6 dollars + 6 doUars 
are 24 dollan, 



The number to be repeated oi imdltplted, is called the 
tavJUplicand 

The number by which we multiply, or which shows 
how many times the mulliplitind i* to he repeated, is 
called the muUiplier 

The ■aarahei produced, or the answo to the question, is 
called the prnduct 

QuEBT — 43 What la muluplication ' What n the number to ba 
lapaated called ! What the numbar byBhich we multiply! What 
does the multiplier Bho« ' What la lh» number produced oalled 1 
When we Gay. 6 times 12 ate 7S, which is ihe muliiplicaiidi Whioh 
the nulltiplieri Which the product l 
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Arts. 42-45.] 

Thus, when we say, 6 times 12 are 72, 12 is the mul- 
tiplicaud, 6 the multiplier, and 72 the product 



44.- The multiplier and multiplicand together are of- 
ten called fariors, because they make or produce the pro- 



45. Multiplying by 1, is taking the multiplicand (?»«.■ 
thus, 4 multiplied bj^ 1=4. 

Multiplyinghy2,is.laking: the multiplicand (wee; thus, 
2 times 4, or 4+4=8 

Multiplying by 3, is taking the m«hiplicand(Aree fimes.- 
thus 8 times 4, or 4-|-4.-I-4=12, &c. Hence, 

Mtiliiplying hy any whole niimJier, is taking the midii- 
plicand as many tiTnes, as there me units in the m-uUipUer. 

Nole- 
willbe 

Obs. 1. From the cielinitian oTmaltiplica^on, it is msnitest that the 
prodtat ia of die same kind or den^minsiUin rb llie maltiplicand ; 
for, Tspeallng a namher or qoantitj doea not alter its nature. Thus, 
if the multipIioiDcl is an aba^od njonbcri that is, anumhar which 
doea not express money, yonia, pounils. bo3licls, or have reference to 
any particular object, the produot will be an abstract nmnier; if thn 
mulfapiicand is numey^ the product will be money ; if icdgld, the pro- 
duct will be weight ; if measurs, measure, &c. 

3. Every mwHipiicr ia [o 1m conadarod an lAslracl laimber. In 
femilior langunge.itia Bomelimes said, thai liie price multiplied by the 
Tt^Iit will give the value of an article ; anitit is often askad hovi' 
much 26 cents multiplied by 25 cents will produce. But iJieae are 
abbreriaCed dpresaiona, and are liable to convey an erroneouB idoa, 
or raiJier no idea at all. If taken literally, they bio ahanrd ; for mul- 
tiplication ia repcoKng- a number or qaanttly a certain nuinftcr of times. 
Now to say that the (iriee is repealed as many timca as the ^vcn 

Quest.— Wbon ws say, 6 times S are 54, what is the l5 sailed ! Tho 
91 TliB 511 44. What are the multiplicand and multiplier together 
called I Why 1 Nole. What doea the term factor ^nify '. 45. What 
ia it to iBulliply by 1 T By 31 By 3!- Whatia it lo multiply by any 
whole'-numbarl Of what denoroinQlion ia the product I How doea 
this nmear l What mual every malliplier be conaidered I Can you 
multiply by a given weight, R rneaaure, or a sum of money 1 
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quanUty is hiceay, or tliaC 25 cenla a^e repented 35 cents times, is non- 
sense. But we can multiply th« price of 1 pound by s. number equal 
to the number of pounds in ttie tedght of the ^reii article, and the 
produce will be the value of the article. We can slso multiply 5 
cents by the numlw 5 ; that is, repeat 5 cents 5 limes, and the pro- 
duct is 25 cents. ConBtruGd in this manner, the multiplier l>GCOmes 
an abstract number, and the e:iEpre^loiis have a consistenl meamng. 

46. MtdiiplKdlion is often denoted by two oblique lines 
crossing each olJier (x), called Ike sig/i cf muUiplicaiioii. 
If shows that the numbers "betvfeen which it is placed, 
ore lobe multiplied together. Thus the expression 9x6, 
signifies that 9 and 6 are to be multiplied together, and is 
lead, "9 multiplied by 6," or simply, "9 into 6." 



So 6x4^4x6; 5X3=3X5; 8X7=7x8, i.c. 

Toillustrata this point; suppoBo there is a certain orchard which 
contains i rows of trees, and each row has trees. ,»,,,, 
Let the number of rows bo represented by the num- , , , ^ » » 
ber of horizontal rows of stars in the mar^n, and »,»»», 
the number of trees in each row by the numbpr of ,,,,,, 
stars in a row. Now it is evident, that tlie whole 
number of trees in. the orchard is equal ailher to the number of stars 
in a. horisonlai row repeated Jbur times, or to the numbei! of stars in 
a perpendiculaT row repeated six times; that is, equal to GX*. or 
4X6. Hence, 

47 1 The product of any two numbers will be the same, 
whichever facfcr is taken for the mvMiplier. 



EXERCISES FOR THE SLATE. 

Ex. !. WhatwillS house.lotscost,at23Idollarseach? 

Suggestion. — If 1 house-lot costs 231 dollars, 3 lots will 
cost 3 times 231 dollars; that is, three lots will cost 
231+231+231, or 693 dollars. 
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Having written, the mimbers Operaiion. 

upon the slate, as in the margin, ggj Multiplicand, 

we proceed thus i 3 times 1 unit 3 Multi.plier 

place under the multipher. 3 

times 3 tens are 9 tens ; set the 9 in tens' place. 3 timea 
2 Hundreds are 6 hundreds ; set the 6 in hundreds' place. 
The prodtict is 693 dollars. 

2., What will 4 horses cost, at 120 dollars apiece? 



3. What is the product of 3 12 multiplied by 3 1 

Ajis. 9; 

4. What is the product of 121 multiplieii by 4 ? 

Am. il 

5. In 1 mile there are. 320 todsi how many rod 
there an 3 miles? 

6. If a man travels 1 10 miles in 1 day, how far ce 
travel in 8 days ? 

7. 8. 9. II 

Multiplicand, 3032 22120 JOIlOl 301 

Multiplier, 3 4 5 



1!. What will 6 slage-coaches cost, at 783 dollars 
apiece t 

Proceeding as liefore, 6 times 3 Oferoiion. 
units are 18 units, or simply say, 6 733 

timesSare 18. Now 18 requirestwo g 

%m.s (0 ag<f il;. heme we set j„.Io58M,,, 
Uie 8 under the figure multiplied, and 
reserving the 1, carry it to the next product, as in addi- 
tion. {Ai't, 25.) 6 times 8 are 48, and 1 (to cany) makes 
49. Set the 9 under the figure multiplied, and carry the 
4 to the next product, as before. 6 times 7 are 42, and 
4 {to carry) make 46. Since there are no more figures 
to be multiplied, set down the 46 in full, The product is 
4698 dollars. Hence, 

6 
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49. Wken the wiwltiplier contains but one figure. 

Wrile the mvUiplier under the 'gaiUi^ktmi ; then, be- 
ginning at the right hand, mvUxpl')/ eadi jigme of ike vad- 
tipUcand by the mvMplier sepan'otefy . If ike prodiui of 
any, figwe -of the ntuUiplica-nd inio the mullipHer does not 
exceed 9, set il in its proper place under the figure mvUipUtd; 
but- if it does exceed 9, write the units' fgure under the 
figure muUipliei, and carry the teas to the -next pi:oduct on 
the left, as m addition. (Art. 25.) ' 

SQ.. The principle of canying the tens ia multiplica- 
tion is the sanae as in addition, and may be llluatrated in 
a similai' manner. (Art. 26.) 

Take, for instance, the last example, and set the pro- 
duct of each figure in a separate line. 

Thus, 783 Or, separate the multiplicand into 

6 the orders of which it is 

^78 units thus, 783=700+80+3 

48* tens, Now 700x6=4200 hund. 

42** hunds. 80x6= 480 tens. 

"4698 Prod: 3x6=^ 18 units. 

Adding these results, we have 4698 Produd. 

In this an(dylie adbdioH it will he seen that the lens' 
figure in each product which exceeds 9, is added to the 
next product on the left, the same as in the common meth- 
od of^solring this and similar examples. - The only dif- 
ference between the two operations is, that in one case we 
add the tens as we proceed in the multiplication ; in the 
other we reserve them till each figure is multiplied, and 
then add them to the same orders as before : consequently, 
the result must be the same in both. (Art. 27.) 



numbers tot raalliplicatioD ! 
: bepin to muMpJy ! When the prod not of a figure in ilio mul- 
oA does nol escesd 9, where is it written ? Wlien it eiceeda 9, 
is to be done with il ? 50. How iilustrnle the principle of car- 
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51* Prom this and the preceding illustrations, the 
learner will perceive, that units multiplied by units pro- 
duce units ; tens into units produce tens ; hundreds into 
units produce hundreds, &c Hence, 

Whaiihe_ muUipUer is unUs, the product will always be 
of the same order ds tlie figure mTiItiplied. 

12. What cost 83 pounds of opium, at 8 dollars pet 
pound? 

13. At 9 shillings per day, how much can a man earn 
in 213 days? 

14. If I sofa costs 78 dollars, liow much will 8 sofas 

15. What cost 879 barrelsof flour, at 7 dollars aharrel? 

16. At 8 shillings apiece, what willa drove of 650 
lambs come to 1 



2i. What will 26 horses cost, at 1 13 dollars apiece ? 

Suggestion. — Reasoning as before, if 1 horae costs 113 
dollars, 26 horses wilt cost 26 times as much. 

Since it is not conven- Operation. 
ient to multiply by 26 at 113 Multiplicand, 

once, we first multiply 26 Multiplier, 

by tlie 6 unita, then by -^ ^^^^ ^f q Worses, 

the 2 tens and add the ggg. ,^t ^f 20 " 

two resiilts together.— , ,r-— - . ,_„ ., 
Thv>s '6 times 3 are- 18 ; ^™^- 2938 cost of 26 
set down the 8 and carry the I, as above. 6 tiroes lare 
6, and 1 to carry makes 7. 6 times 1 are 6, Next, mul- 
tiply by the 2 tens thus : 20 times 3 units are 60 units or 
6 tens ; or tvo may siinply say, 2 times 3 are 6. Now 
the 6 must denote tens ; for units into tens, or what is 

dpliedinto'uniiE proflucs! Tens 
>ifuet univerBally, when ihe mulli- 
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the same thing-, (Art. 47 ) teas into unit jiodui.es tens 
consequeotly the 6 must be wiiltEn in tens plaie in the 
product; that is, under the hgure 2 by which we are 
multiplying. 20 times 1 ten an. 20 tens oi 200 or sim 
ply say, 2 times 1 are 2 . and smce the 2 denotes hun- 
dreds, as we have just seen, set it on the left of the 6 in 
hundreds' place. 20 times i hundred are 20 hundred or 
2000 ; or simply say, 2 times 1 aro 2 ; and since the 2 
denotes thousands, set if in the thousands' place oa the left 
of the last figure in the product. Finally, adding these 
two results together as they stand, units to units, tens to 
tens, &c., we have 2938 dollar, which is the whole pro- 
duct required. 

Noli. — The Heveral prodools of the multiplioaad into the separate 
figures of the multiplier, are called jjotIM products. Hence, 

52. When (he muhiplier contains viore than one 

MvUi'ply each Jigme of ike multiplicand by each figure 
of the imdiijilier s^aratdy, and write .each partial product 
in as^arate line, placing thefirst figure ofeachUne directly 
under thM by which yoK imdii^y; finally, add th£ seeei-al 
partial products together, and the sum vnll be the true pro- 
dud or am 



53< Proof. — MuUiply the muMptier by the muUipli- 
cand, and if the product ikus obtained is the same as the other 
product, the worJc is supposed to be right. 

Ods. 1. ThiB method of proof depends upon the prinuple, that the 
product of any two numbers is the same, whichever is taken fbi the 
muIci^iBt. (Alt. 47.} 

2. When the maluplier is small, we may add the multiplicanil to 
itself ag many times as there are units in the mnltiplior, and if the 
sum is equd to the product, the work is right Thus 78X3=3'i4. 
Pnw/— 78+7&f-'re=334, which ia the same as the product, 

3. Multiplication may also be proved by division., and 6y casiing 
cml tlie ninea; but neither of these methods can be explained here 

Qdkbt. — Note. What is meant by patfial products! 53. How do 
you proceed when ihe multiplier conlidns more ihtin one figure ! How 
should ibe partial producls be written ! Where write Ibe first figure 
. .. ■ >T.( ^j ^^ jji^ finally do wilh the partial producia! 
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MULTIPLICATIOK. 



learner is supposed as jet ta be unncquaiDted. 

32. What will 45 cows cost, at 27 dollars a head? 



Operation. 

45 Multiplicand, 
27 Multiplier, 

315 

90 

1215 Product. 



Proof. 
27 



1215 Product. 



23. What cost 63 hals, at 36 shlOings apiece? 

24. How much corn can a man raise on 87 acres, at 
45 bushels per acre ? 

25. How many pounds of sugar will 75 boxes contain, 
if each box holds 256 pounds ? 

26. What coat 278 hossheads of molasses, at 23 dol- 



JB per iiogsiitau ; 
27. What is the product of 347 multiplied by 256 1 

Operatum. 

Suggestion.— 'PxoceeA in the same 847 

manner as when the multiplier con- 256 

tains but tivo figures, remembering to 2082 

place the right hand figwe of each 1735 

partial product directly unckr the fig- 594 

nre by %Bkich you multiply. "fisMs Ans 



28. What is the product of 569 into 3 
After multiplying by the 8 units, 
ive must next multiply by the 3 hun- 
dreds, since there are no tens in the 
multiplier, and place the first figure 
of this partial product directly under 
the figure 3 by which we are multi- 
plying. 



4552 
1707 
175252 Ans. 



29. What is the product of 67025 into 4005? 

A«s, 268435125. 

30. What is the product of 841072 into 603? 
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so MULTIPLICATION. [S£CT. IV. 

5 4. From the preceding' illustrations and principles 
we derive the following- 

GENERAL RULE FOR MULTIPLICATION. 

I. Write the -mvJHpUer under the multiplicand, unUs 
Wider units, tens imder tens, ^. 

II. When the multiplier contains but one figure. 
Begin wkh the uniiSf and muliiph/ each figure of the 

mvltipUcand by the multiplier, setting down the result and 
carrying as in addition. (Art. 49.) 

III. When the multiplier contains more than one 
figure. 

Mtdttply each figure of the laulti^licand by each figwe 
<f the MikipUer separately, be^ttning at the right hand, 
and write the paiiiai products tn separate lines, pladng the 
first figure of each tine directly under the figure by which 
■yoa mvillvply. (Art 52.) 

I%noily, add the several partial products together, and-the 
swat will be the whde product. 

033. le is unmiiteriat aa to the result which of the Ihctors ia luken 
iorthemnlliplier. (Art. 47.J But it is mora conveaiBnt and therefore 
customitrf to place the larger tor the multipticand and the smaller for 
the multiplier. Thus, it is easier to malBply 3546T338 1 by 1, than 
it is to multiply 7 by 354e?3381, but the proiluct will be ihe same. 



1. What will 465 hats cost, at 6 dollars apiece? 

2. What will 638 sheep cost, at 4 dollars a head? 

3. What wi!l 1360 yards of cloth cost, at 7 dollars a 
yard 1 

4. What cost 169 bushels of potatoes, at 4 shillings per 
bushel i 

5. What cost 279 barrels of saU, at 9 shillings a barrel 1 

6. At 13. dollars a suit, how much will it cost to fur- 
nish 1161 soldiers with a suit of clothes apiece? 

7. What cost 1565 acres of wild land, at 7 dollars pei 
acre ? 
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8. What will 7fl8 baskets of peaches cost, at 5 doUars 
per basket 1 

9. What cost 23650 pounds of opium, at 6 dollars a 
pounil? 

10. How much can a man earn in 12 months, at 15 
dollars per month 1 

11. What will 23 loads of hay come to, at 18 dollars a 
load? 

12. What will 45 cows come to, at 21. dollars apiece? 

13. What -will 56 hogsheads of molasses cost, at 32 
dollars a hogshead ? 

14. What cost 128 firldns of butler, at 13 dollars, a 
firkin i 

15: Whatcost97'tegsoftobacco,at26dolIaTsperkeg? 
16. What cost 110 barrels of pork, at 19 dollars pec 
barrel? 

at 21 shillings 

18. How many bushels of corn will grovT on 83 acres, 
at the average rate of 57 bushels to an acre 1 

19. In one bushel there are 32 quarts: how many 
quarts are there in 92 bushels 9 

20. What will a drove of 463 cattle come to, at 48 dol- 
lars per head ? 

21. How much will 78 thousand of boards cost, at 19 
dollars per thousand 1 

22. What cost 243 chests of tea, at 37 dollars per 

23. A man bought 168 horses, at 63 dollars apiece : 
what did they come lo ? 

24. What cost 256 barrels of beef, at 16 dollars a 

25. If 376 men can build a fortification in 95 days, 
how long would it take 1 man to build it i 

26'. Allowing 365 days to a year, how many days has 
a man lived who is 45 years old? 

27. If a garrison consume 725 pounds of beef in one 
day, how many pounds will they consume in 125 days? 

28. How many pounds will the same garrison con- 
sume in 243 days ? 
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29. How far will aship sail in 365 days, at 215 miles 

30. What costs 678 tons of Railroad iron, at 115 dol- 
lars per ton ! 

CONTRACTIONS IN MULTIPLICATION. 
55. Tile general rule is adequate to the solution of 
all examples that occur in multiplication. In many in- 
stances, however, by the exercise of judgment in apply- 
ing the preceding principles, the operation may be very 
winch abridged. 

Case I. — When the mvltvplier is a composite mimher. 
Ex I, What will U hats cost, at 8 doUara apiece ? 
Analysis. — Since 14 is twice as much as 7; that is, 



^ Q Instead of multiplying by 

» 14, we may first find the 

— cost of 7 hats, and then 

56 cost of 7 hats. multiply that product by 2, 

^ which will give the cost of 

Dolls. 112 cost of 14 hats. 14 hats. In other words, 
we may first multiply hy the factor 7, and that product by 
2, the other factor of 14. 

Proof. — 14x8=112, the same as before. 

2. What will 27 horses cost, at 85 dollars apiece? 

Sttggestion.—F'va.di the factors of 27 ; that is, find two 
numbers, which being multiplied together, produce 27, 
and multiply first by one of these fectors, and the product 
thus arising by the other. 

Obs. 1. Any number whii^Ii may bo piodaccd by muMplylng two 
or moto numliers together, ia called a composite number, and tl^ fac- 
tora, whiob beiiis multiplied together, produce the composite nomher, 
are aometiraea called the componevi porta of tho number. Thus, 14, 
S7| 33, &c., are composite tiurnbers, and the factors 7 and 3, 9 and 3, 
S and 4, are their ooniponart parts. 
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56. Some numbers may be resolved into more than 
two factors ■; and also into different sets of factors. Thus, 
the factors of 24 are 3, 2, 2 and 3 ; or 4, 3 and 3 ; or 6, 
2 and 2 ; or 8 and 3 ; or-6 and 4 ; or 12 and 2. 

Obs. "We have aeeu IliEit the product of an^ Cum numbers U the 
lame, whichever factor is taken for the mullipher. (Art, 47.) In 
hke banner, the product of any three or more faclore is the Harae, in 
wt^tever order the; are multipued. Far, the product of two fiicloia 
may be considered as one nuniber, and Ime may be takeu either fot 
the multiplicand, or the multiplier.. Again, the product of three tkc- 
tors may be centered as one number, and be taken for the muUipli- 
cand, or the mumpUer, &c. Thus, 24=3X3X3X3=6X3X3=13 
X3=6X4=4X3X3=8X3. 

3. What will 24 
lars per hogshead ? 

Suggestion. — Resolve 24 inlo any iieo or more factors, 
and proceed as before Heace, 

5 7 . To multiply by a composite number. 

Resolve the midtvpher into two or mors factors; multir 
_fly the multiplscand by (me <f these factors, and this pro- 
duct by another f(t<i<rr, and w on till you have rmUvplied 
by ail the factors The last product wUl be the product 
required. 

Obs. The faclora into which a number may he resolred, must not 
he confounded with the parts into which it may be Beparated. (Art. 
36.) The former have reference to , multiplication, Uie latter to ad- 
dition ; tiiat is, Jact&ra must be mvliiplJ^ toother, but parte must be 
taidtd togethei to produce the given number. Thus, 56 may be re- 
solved inlo two JlKliir), 8 and f; it may be separated into two ports, 
5 tens or 50, and 6. Now 8X7=5«i and 50-f 6=56. 

4. What will 36 cows cost, at 19 dollars a head? 



which pi , — 

number inlo factors ! 56. Are numbers ever comp 
twofeotorsT What ere the fectors of 34 ! 33! 36? 
73! 10S1 06s. When three or more factors are CO 
gelher, does it mahe anj; difference in what orde; 
57. When the mullJpUer ie a composile number, hoi 
Obi. What is the difference between the factors inl 
may be resolved, and the parls into wliich it may bi 



rii,y Google 



70 MUI.TIPL1C.1T10N. [Sect. IV. 

5. What cost 45 acres of land, at 110 dollars per acre? 

6. At 3G shillings per weelc, how much will it cost a 
person lo board 53 weeks 1 

7. If a man travels at the rate of 42 miles a day, how 
fer can he travel in 205 days? 

8. At the rate of 56 bushels per acre^.how much corn 
can be raised on 460 acres of land ? 

9. What cost 672 yards of broadcloth, at 24 shillings 
per yard? 

10. What cost 1265 yoke of oxen, at 72 dollars per 
yoke? 

, Case II. — When ihe multiplier is 1 vnih ciphers annex- 
ed to it. 

5 8. It is a fundamental principle of notation, that each 
removal of a figure one place towards the left, increases 
its value ten ttmes; (Art. 9;) consequently, annexing a 
eipAer to a number will increase its value im times, or 
muUiply it by 10 ; annexing two ciphers, will increase 
its value a hundred iimes,oi multiply it by lOOjannex- 
ing tkree ciphers will increase it a thousand limes, or 
multiply it hy 1000, &c; for each cipher annexed, re- 
moves each figure in the number one place towards the 
left. Thus, 12 with a cipher annexed, becomes 120, 
and is the same as 12x10; 12 with t^Do ciphers an- 
nexed, becomes 1200, and is the same as 19x100; 12 
with three ciphers annexed, becomes 12000, and is the 
same as 12x1000, &c. Hence, 

59. To multiply by 10, 100, 1000, &c. 
Atiiiez as many ciphers to the mvUtflicand as there are 
aphersAn the multiplier, and the nwmber thus formed vM be 
the product required. 

Note— To <amex means to plwio Q/Ier,oi at the right hand, 

11. Whatwill 10 drams of figs weigh, at 28 pounds a 
drum ? Ans. 280 pounds. 

Quest.— 59. What effect does it have to remove a. figure ono place 
towards thn left lianii ? Two places ! 59. How do you proceed when 
llie niuitiplier ia 10, lOO, 1000, &c. 1 Nols. What is ihc meaning of 
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12. How many pages are Ihere in 100 books, each 
l)ook having 352 pages? 

13. Multiply 476 % 1000. 

14. Multiply 53486 by 10000. 

15. Multiply 12046708 by 100000. 

16. Muhipiy 26900785 by 1000000. 

17. Multiply 89063457 by 10000000. 

18. Multiply 9460305068 by 100000. 

19. Multiply 78313065073 by 10000. 

Case III. — When the mtdtiplier lias cipherson the rigM. 
's of land cost, at 32 dollars per 

Note> — Any number with ciphers on ila right hand, is obviously a 
composite number; the significant figiite or figures being one factor, 
and J with the given ciphers annexM \a it, tlie other mXUst. Thus 
30 may be resolved into the factors 3 and 10. We may therefore first 
multiply by 3 and then by 10, l>y annejiing a cipher us above 

Soiuiion.— 33X2=64, and 64x10=640 dolls. Ans. 
21. If the expenses of an army are 2000 dollars per 
day, what will it cost to support the same army 365 
days 1 ' 
Operatio, 



2000 may be resolved into the factors is and 

1000. Then 2 times 365 are 730 ; now ad- 

o ding three ciphers to this product, multiplies 

■■ . ■ it by 1000, (Art. 59,) and we have 730000 

730000 jgHg|.g foj tijg ans^ef, Hencp, 

60. When there are ciphers on the right hand of the 
multiplier. 

Multiply ike multiplicand by the significant figures (f t/te 
mvMiplier, <md to this product annex as many dpliers as 
are found onthenght hand of the multiplier. 

Oes. It will be percMved that tiiis case combines Uie principles of 
the two preceding cases ; tbr, (he multiplier U a composite number, 
anil one of its factors is 1 with ciphers anneieed to it. 

nulliplier. 
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22. How many days are there in 36 moiitlis, recifon 
ing 30 days to a month ? 

23. If 1 barrel of flour weighs 192 pounds, how much 
will 200 harrelis weigh? 

24. Multiply 4376 by 2500. 

25. Multiply 50634 by41000. 

26. Multiply 630125 by 620000. 

Case IV. — When the mnMplicaTid has ciphers m th 
rigU. 

27. Multiply 12000 hy 31. 

Suggestion. — 12000 is a composite Operation. 

number, the factors of which are 12 and 12000 

1000. But the product of two or more 3 1 

numbers is the same in whatever order j^g 

they are multiplied; (Art. 47;) conse- gg 

quently multiplying the factor 13 by 31, . -■■■ ■ 

and this product by 1000, will give the -^"*- ^'-^"OO 
same result as 12000x31. Thus, 31 times 12 are 372; 
then annexing three ciphers, we have 372000, wbieh is 
the same as 12000x31. Hence, 

6 1. When there are ciphers on the right of the mul- 
tiplicand. 

MuUiply the sigrdflcmnt figv/res of the invUiplicand by 
the midHp^, and to the product attnex as viaavy ciphers as 
are found •)« (fe right of the vmUiplieand. 

Oeb, When the multiplier Eind muldplicand both hWe cipheia on 
the right, multiply tha Btgnificant iisures together, aiid to their pro- 
duct annei: aa many ciphets as are bund on the right of both factors. 

28. Multiply 370000 by 32. 
29.' Multiply 8120000 by 46. 

30. Multiply 56300000 by 64. 

31. Multiply 623000000 by 89, 
33. Multiply 54000 by 700. 



Quest,— 61. When there are oipliera on the right hand of ihe multi- 
plicand, how proceed? Obs. How, wiien tliere are ciphers on the 
right both i^^he multiplier and multiplicand '. 
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33. Multiply 4300 by 600. Ajts. 2580000. 

84. Multiply S63800 by 7900. 

35. Muiliply 1330000 by 12000. 

36. Muifipiy 310200 by 20000. 

37. Multiply 2065000 by 810000. 

38. Multiply 2109090 by 510000. 



SECTION V. 
DIVISION. 



Aet. 63. Ex. 1. How many oranges, at 3 cents 
apiece, can you buy for 12 cents 3 

Suggestion. — If 3 cents buy one orange, 12 cents will 
buy as many oranges as there are 3 cents m 12 cents ; 
that is, as many as 3 is contained times in 12. Now 3 is 
contained in 12, 4 times. Ans. 4 oranges. 

2. How many lemons, at 4 cents apiece, can you buy 
for 20 cents ? 

Suggestion. — To find how many times 4 cents are 
contained in 30 cents, think how many times 4 niake 20, 
or what number multiplied by 4, produces 20. 

3. At 3 dollars per yard, how many yards of cloth can 
be bought for 15 dollars? 

4. How many hats, at 5 dollars apiece, can you buy 
for 30 dollars? 

5. How many barrels of flour will 36 bushels of wheat 
make, allowing. 4 bushels to one barrel ? 

6. If you pay 6 cents a mile for riding in a stage, how 
far can you ride for 48 cents? 

7. If a pound of sugar cost 7 cents, how many pounds 
can you buy for 56 cents. 
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8. How many 
for 40 cents ? 

9. Four quarts make one g 
are there in 48 quarts 1 

10. At 7 dollars a ton, how 
bought for 63 dollars? 



, V. 

8 cents apiece, can you buy 

!on: hoiv many gallons 

lany tons of coal can be 
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11. How many pair of boots, at 2 dollars a pair, can 
be bought for 24 dollars? for 22? 20? 18? 16! 14? 
12? 10? 

12. How many barrels of cider, at 3 dollars a barre), 
cauyoTibuy for 36 dollars? for 30? 27? 24? 21? 18? 
15? 12? 

13. Hoiv many quarts of milk, at 4 cents a quart, can 
you buy for 48 cents? for 44? 40? 36? 32? 28? 24? 
20? 16? 

14. At 5 cents an ounce, how many ounces of wafers 
can you buy for 50 cents ? for 55 ! 50 ? 45 ? 40 ? 35 ? 
30? 25? 

15. At 6 shillings a pair, how many pair of gloves can 
be bought for 60 shillings? for 54? 4S ! 42? 36? 30? 
24? 18? 

36, How many pounds of butter, at 7 cents a pound, 
can be purchased for 63 cents ? 56 ? 49 ? 42 ? 35 ? 28 ? 
21! 14? 

17. How many cloaks will 72 yards of cloth make, 
allowing 8 yards to a cloak?, how many 64? 56? 48? 
40? 32! 24? 

18. How many cows, at 9 dollars apiece, can be 



rii,y Google 



Art. 63.] division. 75 

bought for 81 dollara? for 72? 53? 54? 45? 36? 27? 
18? 9? 

19. How many times ia 4 coatained ia 36 ? 48 ? 40 ? 

20. How many times is 8 contained in 40 ? 56 ? 48 ? 
64? 72? 

21. In 25, how many t 

22. In 34, how many times 5, and how many over? 
In 43? 45? 37? 28? 39? 

23. In 23, how many times 3, and how many over? 
How many times 4 ? 2? 10? 5? 

24. In 24, how raany times 7, aad how matiy over? 
6? 5? 9? 12? 2? 

25. In 36, how many times 6! 7? 3? 8? 12? 5?9? 

26. In 32, how many umes 6 ? 4? 3? 16? 

27. How many hats, at 6 dollars apiece, can be bought 
foe 63 dollars? 

23. How many tons of kay, at 9 dollars per ton, can 
you buy for 81 dollars. 

29. If you travel 7 miles an hour, how long; will it 
take to travel 70 miles? 

30. If you pay 10 cents apiece for slates, how many 
can you buy for 95 cents, and how many cents over ? 

31. GsOrge bought 12 oranges, which he wishes to di- 
vide equally between, his 2 brothers; how many can he 
give to each ? 

SvggesHon. — Since there are 12 oranges to be divided 
equally between 2 boys, each boy must receive 1 orange 
as often, as 2 oranges are contained in 12 oranges; that 
is, each must receive as many oranges as 2 is contained 
times in 12. But 2 is contained in 12, 6 limes; for 6 
times 2 make 12. 

Ans. 6 oranges, 

32. Henry has 15 apples, which he wishes to divide 
equally among 3 of his companions: how many can ho 
give to each ? 

33. A gentleman sent 20 peaches io be divided equally 
among 4 boys r how many did each boy receive ? 

31. A dairy-woman having 30 pounds of butler, wish- 
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es to pack it in 5 boxes, so that each box shall have an 
equal mimber oi' pounds: how many pounds must she 
put in each box ? 

33. I have 21 acres of land, which I wish to fence 
into 7 equal lots : how many acres must I put into each 
lot? 

36. A b^y having 28 marbles, wished to divide them 
into 4 equal piles : how many must he put in a pile ! 

37. I have 40 peach-trees, which I wish to set out in 5 
equal rows : how many, must I set in a row ? 

38. There were 45 scholars in a certain school, and 
the teacher divided them into 5 equal classes : how many 
did he put in a class 1 

39. If 50 dollars were divided equallj^ among 10 men, 
how many dollars would each man receive 1 

40. A company of 8 boys buying a boat for 32 dollars, 
agreed to share the espouse equally: how much must 
each one pay? 

41. In a certain orchard there are 54 apple-trees, and 
6 trees in each row : how many rows are there in the 
orchard? 

43. If 63 quills are divided equally among 7 pupils, 
how many will each receive? 

43: If you divide 36 into 4 equal parts, how many will 
there be in a part 1 

44. If you divide 66 into 8 equal parts, how many wUl 
each part contain 1 

45. If you divide 48 into 6 equal parts, how many will 
each part contain? 

46. A gentleman distributed 40 dollars equally among 
8 beggars; how many dollars did he give to cadi ? 

47. A company oi"6 boys found a pocket-book, and on 
returning it to its owner, he handed them 60 dollars to he 
shared equally among them : what was each one's share ? 

48. A merchant received 72 dollars for 6 coats of equal 
value ; how much was that apiece 1 

49. A man paid ,81 cents for the use of a horse and 
buggy to ride 9 miles ; how much was that a mile 1 

50. If you divide 90 dollars into 10 equal parts, how 
many dollars will there be in each part ? 
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Obe. The object in eacti of the last twenty questions, ia ta divirjo a 
^en number into severoi equjd parts, and ascertain the value of these 
paita ' but the method of solving them is precisely the saiUs as that 
of tiie preced ng ones 



jS cormsts m finding how many Himi one giien iivmibn 
is emitanned va another 

The numbei to be dtivkd, is called the dvLiAend 

The number by which we divide, is called the divisor. 

The number obtained by division, ox the answer to the 
question, is called the ^^enl. It shows how manv times 
tile dividend contains the divisor. Hence, it may be said 

65* .Dividon is finding a quolienl, which muUipUed in- 
fo the divisor, wHl produce the divided. 

Note. — The term quoHeni is derived from llie Latin word qaoHes, 
which signifies hina ttflai, or kav! mony times. 

66. The number which is sometimes &/? after diYis- 
ion, is called the remainder. Thus, in the twenty-first ex- 
ample, when we say 4 is contained in 2S, 6 times and 1 
over, 4 is the diyisor, 3S the dividend, 6 the quotient, and 
1 the remainder. 



tained once more in the dividend. 

S. The remainder is also of the aaine denoniinaWon as the divi- 
dend ; for it is a part of It. 

67. Division is denofed in two ways; 



Qdbst.— 61 Inwiiatdoes division consist I What is tlie immber to 
be divided, called t The number by which wo divide ? What is the 
DumW obtained, called ! Wlia,t does the quolieiit show ! 65, What 
tiien may diviaion be said to be? 66. WTiat is the number oaJled 
which is BomeOnies left after diviaiim ! When we say 4 is in 35, 6 
Unies and 1 over, what is the 4 called 1 The 361 Thee? Thel! 
When wa say 6 is in 45, 7 toies and 3 over, which is the divisor? 
The dividend ! The quotient \ The remainder. Obs. Is the remain- 
der greater or less than the divisor ! Why % Of what denominatioo 
is it 1 Why ! 67. How many ways is division denoted ! 
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Firsi, by a horizontal line betn een two dots (— ), called 
die sig7t (^division, whicli "iiows tliat the numtier be- 
fore it, is to be divided h\ the numbei ajier it Thus 
the espressiou 24+6, signifies that 24 is to he divided 
by e. 

Second, division is often expressed by placing the di- 
visor -rnider the dividend with a short Jine betw een them. 
Thus the expression y, shows that 36 is to be divided 
by 7, and is equivalent to 35-i-7. 

Oes. It Vlill be perceived that [livisian ia similai in piinciple to sub- 
Iractian, and nm; be performed by it. For inslance, to find how 
many times 3 is contained in 13, as in Ibe first esample, subtract 3 
(tbe divisor) caatbually from 13 (the dividend) until the lallei is ex- 
haUBled; tlien counting these repKited BUbtractioiis, we stiftllhave tbe 
true quotient. Thus, 3 from 12 leaves 9 1 3 from 9 leaves 6 ; 3 from 
a leaves 3 ; 3 from 3 leavaa 0. Now by counting, wo find that 3 can 
bf; talien from 12, 4 times; or that 3 ia contained in iH, i times. 
Hence, 

G1 , a. JUmsion is some^mes d^ned to be a short way 
of performing repealed subtractions of the same number. 

Obs. 1. It wili also be observed that dividon is the reverse of mul- 
tjplicatioQ. Multiplication is the repeated nddUion of the same num- 
ber ; division is the repealed vubiradion, of the same number. The 
product of the one answers to the dividmd of the olber : but the lat- 
ter is always givm,, while the fbtmer is required. 

2. When the dividend denotej things of ona denaminaiion only, the 
operation is called Simple Division. 

EXERCISES FOR THE SLATE. 

Ex, 1. How many barrels of cider, at 2 dollars a bar- 
rel, can you buy for 648 dollars? 

Suggestion. — Since 2 doUaia will buy 1 barrel, 648 dol- 
lai's will buy as many barrels as 2 is contained times in 



Quest.— What is the first! What does this sign show! What is 
tbe second way of denoting division ! Ois. To what rule is division 
similar in principle 2 How is division sometimos defined! Of what 
is divi«on die reverse! How does ibis appear! When the dividend 
danolaa thbigs of one denomination only, what is tha operalioii caJIed f 
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Having written tke numbers upon tlie Operation. 
slate, as in the margin, we proceed thus: jj;,|gor Dividenia 
2 is contained in 6, 3 times. Now as the 2)648 
G denotes hundreds, the 3 must also be ^ . „ „ . 
hundreds. We therefore write it in hun- *^'^- "^ ■^ ^ 
dreds' place J that ia, under the figure which we are di- 
viding. 2 in 4, 2 times. Since the 4 is tens, the 2 must 
also hetens, and we write it in tens' place. 2 in 8, 4 times. 
The 8 is units ; hence the 4 must be units, and we write 
it in units' place. The answer is 324 barrels. 

2. Divide 63 by 7, Ans. 9. 

3. Divide 56 by 8. 4. Divide 42 by 7. 
5. Divide 54 by 9. 6. Divide 72 by 8. 

7. How many hats, at 2 dollars apiece, can be bought 
for 468 dollars 7 Aas- 234 hats. 

8. How many slieep, at 3 dollars a head, can he bought 
for 369 dollars? " 

9. A man wishes to divide. 24S acres of land equally 
between his two sons : how many acres will each receive ? 

10. How many times is 4 contained in 488 1 

68. Hence, when the' divisor contains but one figure, 
Write the Mvinor on the lefi hand of the dividend v?jih 

a curve line between them ; then, beginning at the lefi hand, 
divide each fignrn of tlie dividend by ike divisor, and set 
each qaoiieiit figme directly v.nder Ike Jigme from which U 

U. A farmer bought 96 dollars worth of dry goods, 
and agreed to pay in wood at 3 dollars a cord : how many 
cords will it take to pay his bill ? Ans. 32 cords. 

12, Iq 963 feet, how many yards are there, allowing; 3 
feet to a yard 1 

J3. Divide 63936 by 3. U. Divide 48848 by 4, 

15. Divide 55555 by 5. 16. Divide 2486286 by 2. 

69. When the divisor is not contained in ihe first 

Quest.— 69. How do you write the nuroliers for diviEion! Where 
tijjin to divide ! Where plate ciieh quotient figure ? 69. When the 
ditisor is not contained in Iha Urat figiue of the dividend, what must 
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figure of the dividend, we must find how many times il 
is contained in ths first two figures. 

17. How many hats, at 3 dollars apiece, can be bought 
for 249 dollars ? 

OpereUioti. Since the divisor 3, is not contained in 
3)249 2 ^^ ^"^^t figure of the dividend, we say, 
„ gQ 3 is in 24, 8 times, and write the 8 under 
Uuoi. «3 jjjg ^ 3 in 9, 3 times. . Am. 83 hats. 

18. Divide 124 by 4. 19. Divide 366 by 6. 
20. Divide 255 by 5. 21. Divide 1248 by 4, 
22. Divide 24693 by 3. 23. Divide 4266 by 6. 
24. Divide 35555 by 5. 25. Divide 5677 by 7. 
26. Divide 64888 by 8. 27. Divide 8199 by 9. 
7 O. After dividing any figure of the dividend, if there 

the next figure of the 



Note.— To prefix means to jdace before, or at the hfl hand. 

28. A man bought 741 acres of land, which he divi- 
ded equally among his 3 sons : how many acres did each 
receive ? 

Operation. When wc divide 7 by 3, there is 1 

3J741 remainder. This we prefix mentally 

. ' n.- to the nest figure of the dividend. 

Jim. ^if acres. ^^ ^^^^ ^^^^ 3 ^^ j^^ ^ ^.^^^ ^^^ 2 

over. Prefixing the rensainder 2 to the neit figure, as be- 
fore, we say, 3 in 21, 7 times. 

29. If a man travel at the rate of 5 miles an hour, how 
long will it talie him to travel 345 miles ? .Ans. 69 hours. 

30. If 192 pounds of flour were equally divided among 
4 persons, how many pounds would each receive t 

31. Divide 45690 by 6. 32, Divide 52584 by 8. 
33. Divide 81670 by 5, , 34, Divide 28296 by 9. 
35. When flour is 6 dollars a barrel, how much can 

be bought for 642. dollars? 

Qdest.'-TO. If iliere is a reaminder alter divjiliis a tisare nf the 

" ■ --■ * " ' -' "■- "'hat does the word 

lined in a figure of 
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Oas. In this eiample the divisor is not contain- OneraHon 
ed onca in the tens figure of the dividenJ ; we 16)643 
mast therefore write a cipher in the quotient, nnd ■'— - 

prefix the 4 lo Ihe next figure of the dividend, as -^"s- I"? barrels. 
if it were a remainder. We then aay, 6 in 4S, 7 times, and place tlie 
7 under the 3. 

36. DiYide 36060 by 6. 37. Divide 49000 by 7. 

38. Divide 45900 by 9. 39. Diyide 568000 by 8. 

40. Allowing S yards of cloth for a suit of c!otbes,liow 
many suite caa be made from 1525 yards 1 

Aits. 305 suits. 

41. A company of 3 men agree to pay a bill of 331 
dollars: how many dollars must each man pay? 

42. Divide 14360 by 7. 43. Divide 30420 by 6. 
44. Divide 25105 by 5., 45. Divide 643240 by 8. 

46. A merchaut wished to divide 49 oranges equally 
among i tioys ; how many must he give to each ? 

Opa'olion. After giving them 12 apiece, it 

^i.g will be seen that there is one re- 

'— . , mainder. or 1 orange left, which 

Am. 12-1 remamder. j^ jjot divided. Now it is plain 
that the whole divi(3end must' be divided, in order lo ren- 
der the division complete. But 4 is not contained in 1 ; 
hence the division must be represented by writing the 4 
under the 1, thus ^, {Art. 6T,} and in order to complete 
the quotient, the i must be annexed to the 13. The 
trtte quotient, therefore, is 12 and 1 divided by 4, and 
fliould be written thus, 12 J. Hence, 

7 1 . When there is a remainder, ofier dividing the last 
figW6 cf the dividend, ii should always be written over the 
divisor ami annexed to the qaelient. 

47. A shoemaker has 375 pair of boots, which he 
wkhes to pack in 6 boxes : how many pair can he put 
into a box? ' Ans.%^^. 

48. A baker wishes to lay out 756 dollars in flour : 
how much can ho buy, when the price is 5 dollars a bar- 
rel? 

jnder after dividing the Ia£t 
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49. How many yearlings, at 9 dollars a head, can be 
bought for 468 dollars ? 

50, How many acres of land, at 6 dollars an acre, can 
I buy for 973 dollars ? 

7 2> Tie preceding method of dividing is called Short 
Division. From the illustrations and principles now ex- 
plained, we derive the following 

RtJLE FOR SHORT DIVISION. 

I. Write the divisor on ths left hand of the dividend wiih 
a cwrve Urn btViiieen them Tktn beginning at the left hand, 
divide mecemvdy eickfigwie of the divid^ by the divisor, 
and plaeeeach quotient figaie directly under the Jigwe dir- 
vided. {Art 68 ) 

II. If there %s a ■lemaindeT ajier dividing any Jigwe, 
prefix *i to the Tiext jigtae of the dividend and divide this 
number as befoie , arid if the divisor is not contained in any 
figure of the dividend, place a cipher in the quolie?il, arid 
prefix this figure to the -next one of the dividend, as if it loere 
a remainder. (Arts. 69, 70. Obs.) 

III. When a remainder occurs after dividing the last 
figwre, write it over the divisor and anjtex it to the quotient. 
(Art. 71.) 

73. PjtooF. — Midtvply the divisor by the quotient, to the 
product add the remainder, and if the sum is iqual i> the 
dividend, the work is riglit. 



. Divide 6973 by 6. 



Proof HhSqiotient 



Solutiijn. 

6) 13973 ^;5^: 

Quot. 1163 and 1 rem. Add the rem 1 

Tke result is b973^ tho div 

Quest.— -72. What is Iha rule fo( short division I 73. How is di- 
vieion provi^d ^ Obs. Hdlv does it appear that the product of the di' 
visor and quotient should be eqnid to the dividend '■ What other way 
of prdviug division m mentioned '. 
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contained in tho dividend, (Art. G4,) it follows, that if the diviaoc 
is repBAtet! as many times &b lliere ore uails in tile quotient, it must 
produce tiie dividend. 

S. Division may also be proved by Bubtracting Uio ramtdnder, if 
any, from the dividend, tilen dividing tlia reaiilt by tlie quotient. 

PUOOP OP MULUPUCATJOM tY MVISION. 

7 4. Dimde the product br/ one of the factors, and if the 
gwAieM ihua arising is equoijo the olher factor, i/ie work 
isT^IU. 

OuB. This method of pnjof depends on this obvioua principle, viz : 
if the divisor anil quotient, multiplied togetlier, produce the dividend, 
the product of the two numbers, divided by ono of thoie numbera, 
must give the otiier number. 

LONG DIVISION. 

Es. 1. A father bought 741 acres of land, which he 
divided eijually among his 3 sons; how many acres did 

JVbfs.—This example has been solveil by short division. (Ari 70. 
Ei. 93.) We liave mlroduced it here for the purpose of illustrating 
a diSerent mode of dividing. 

Having written the divisor c 
left of the dividend as before, v, 
3 is contained in 7, 2 times, and place 3) 741 (247 
the 2 oii the right of the dividend, g' 
with a curve line betnfeen them. We -jx 
next multiply the divisot by this quo- j^ 
tient figure — 2 times 3 are 6 — and, — •— 
placing the product under the 7, the ^J 
figure divided, subtract it iherefrom. ^^ 
We now bring down the next figure 
of the dividend, and placing it on the right of the remain- 
der 1, we have 14. And 3 is in 14, 4 times. Set the 4 



Quest. — 74. How <9 muMpIioatiOn proved by division ! Obs. Upon 
what principla does this proof depend i How are the numbers ivriilen 
for loitt division ! Where begin to divide 1 Where is the quotianl 
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on tlie right hand of the last quotient figure, and multi- 
ply the divisor by it: 4 tiraes 3 are 12. Write the pro- 
duct under 14, and subtract as before. Finally, bringing 
down the last figure of the dividend lo the right of the 
last remainder, we have 21 ; and 3 is in 21, 7 times. 
Set the 7 in the quotienl, then multiply and subtract as 
before. The quotient is 247, the same as in short division. 

75, This method of dividing is called Long Division, 
It is the same in prkwiple as Short Division. The only 
difference betv^een them is, that in Lmg Division the 
result of each step in the operation is writien down, while 
in Short Division we carry on the process in the mind, 
and simply write the quotient 

Noli.~To prevent misIakeB, it ia ndvisable to put a dot nndcf 
each figure of the dividend, when it it brought dmim. 

The followiog queetions are designed to be performed by long 
division, and each operation should & proved. 

2. How many tiraea is 2 contained in 578 "i Ans. 289. 

3. How many times is 5 contained in 7560 ? 

Ans. 1512. 

4. How manytimes is 4 contained in 126332? 

Am. 31583. 

5. How many times is 6 contained in 763251 1 



6. How many times 

7. How many times 

8. How many times 



3 contained in 4026942? 
8 contained in 2613488? 
5 contained in 1682840? 



9. How many times is 7 contained in 45063284? 

10. How many timra is 9 contained in 650031507? 

11, Divide 2234 by 21. 

Operaiion. 21 is contained in 22 onse. — . 

21)2234(106/3-. ^ns. Write the 1 in the quotient. Then 

2\ muldplying and subtraclnig, the 

-rrwi remainder is I. Bringing down 

;^* the next figure, we have 13 to be 

LfL. divided by 21. But 21 is notcon- 

8 rcfii. tained in 13, therefore we put a 



QtiEET.— 75. What ia the difference between long and short division! 
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cipher in the quotient, {Ait. 70. Obs,) and bring down 
the next figure. Then, 21 in 134, 6 times, and 8 remain- 
der. Write the 8 .over the divisor, and annex it lo the 
quotient. (Art. 71.) 

76. After the first quotient figure is "obtained, for eocft 
figure (fihe dividend which is brought' dvwn, either a sig- 
Tiyicant figare or a cJpAer must be put in the quctienl. 

12. Divide 345 by 16. Ans. 23. 

13. Divide 5378 by 25. Am. 215^. 

14. Divide 7840 by 32. 15. Diiade 59690 by 45. 
36. Divide 81239 by 67. 17. Divide99435 by 81. 

18. How inany times is 131 contained in 18602? 

Ans. 142, 
Oes. When the divisor ia not conl^ned in the first tma figures of 
the dividend, find how miiny times it is contained in the first Ihree.; 
oiiij, generall3f, find iiow many times it is contained in the/eiceef fig- 
ures which will contain it, and proceed aa before. 

19. How many times is -93 contained in 100469 1 

20. How many times is 156 contained in 140672 1 

1 7 , From the preceding principles we derive the fol- 

HULE FOR LONO DIVISION. 

Begin on the left of the divideTtd, find how inany times 
the dmsar is contained m tlie fewest figv/res that will con- 
taiv, it, amd place the qTiotient figure on the right of the 
dimdend with a cwrva line between the^ Then vaUtiply the 
divisor by this figure amd fubtrad^ the product from the fig- 
teres divided; to the righi if ike remainder bringdown the 
next figure of the dividend and divide this number as before. 
Proceed in this mttn-ner tiU all the figures cf the dividend a/re 
divided. 

When there is a. renuiindef after dividing the last figu/re, 
write ii over the divisor and annex it to ike .quotient, as in 
thort division. {Art. 71.) 

Quest. — 76. Wiiat is placed in the qaolient, on bringing down each 
figore of the dividend ? Oba. When the divisor is not contained in 
ffisfifst two figures ofthe dividend, what ia to be done! 77. What is 
(he rule for long division ! 
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Om; When the divisor contain? liut one figure, the operalim 
Short Dmsian ia the moat eipeditious, »nd aiiould therefore he j 
lieed; but when lie divisor contains two or moro li^rea, it wiB 
neraliy he the most convenient to divide by Long Zhvishm. 



1. If a man travel at the rate of 8 miles an Iiour, how 
long will it take him to travel 192 miles 1 

2. How many yai-ds of broadcloth, at 9 dollars a yard, 
can be bought for 334 dollars 1 

3. A farmer bought a lot of young cattle, at U dollars 
per head, and paid 473 dollars for thcni : how many did 
he buy ? 

4. Hoiv many tons of coal, at 7 dollars a ton, can be 
bought for 756 dollars? 

5. At 12 dollars a month, how long will it lake a msxn 
to earn 156 dollars! 

6. In one day there are 24 hours : how many days are 
there in 4S0 hours 1 

7. A man traveled 216 miles in 21 hours : how many 
miles did he travel per hour! 

8. At 16 dollars a ton, how many toiis of hay can be 
boughtfor 376 dollars? 

9. How many casks of wine, at 25 dollars a cask, can 
be bought for 275 dollars 1 

10. The ship George Washington was 25 days in cross- 
ing the Atlantic Ocean, a distance of 3000 miles. How 
rnany miles did the ship sail per day ? 

11. The steamer Great Western crossed it iti 15 days. 
How mauy miles did she sail per day ? ■ 

12. Thesteamer Caledonia crossed it in 12 days. How 
many miles did she sail per day? 

13. If a man can earn 32 dollars a month, how long 
will it take him to earn 420 dollars ? 

14. If 63 gallons make a hogshead, how many hogs- 
heads will 1 260 gallons make ? 

15. If a ship can sail 264 miles per day, how far can 
she sail in an hour! 

Quest.— O&s. When should short division be usedl When long 
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16. How many times 12 in 172, and how many over ? 

17. How many times 15 in 630, and how many over? 

18. How many times 22 iti 865, and how many over 9 

19. 1235 ia how many times 17, and how many over? 

20. 7652.is how many times 13, and how many over 9 

21. 3061 ia how many times 125, and how many over? 

22. 1861 is how many times 231, and how many over 9 

23. 8 times 256 is how many times 9? 

24. 12 times 157 is how many limes 7? 

25. 15 times 2251 is how many times 121 

26. 19 times 136 is how many times 75 ? 

27. 63 times-102is how many limes 37? 

28. 78 times 276 iahowmaoylimea 136? 

29. 116 times 321 ishow many times 95? 

30. 144times 137 ishow many times312? 

CONTRACTIONS IN DIVISION, 

7 7 . a. The operations in division, as well as in mul- 
tiplication, may often be shortened by a careful attention 
to the application of the preceding principles. 

Case I. — When, the divisor is a composite number. 

Ex. 1. A gentleman divided 168 oranges equally 
among 14 grandchildren who belonged to 2 families, 
each family containing 7 children : how many oranges did 
he give to each child 9 

SuggesHmi. — ^First find how many each family received, 
then how many each child received. 

If 2 families receive 168 oranges, 1 farai- rw_^;™ 
ly will receive as many oranges, as 2 is ^^ 
contained times in 168, viz: 84. But there 3)168 
are 7 children in each family. If then 7 7)84 
children receive 84 oranges, 1 child will ^~^ ^^ 
receive as many, as 7 is contained times in 
84,vizi 12, He therefore gave 12 oranges to each child. 

Note.— This operation is exactly the reverse of that in Ex. 1. 
Art. 55. The divisor 14 being a composite number, we divide first 
by one of its fectors, and the yaotient thus found by the other. Tiio 
j!.._i 1. 1,1 1 1 4.1 j^ if .„g [mj[ divided by 7 first. 
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7 8. To divide by a cosijMsiie number. 

Divide the dh>idend by one of the factors of the diinsor, 
and the quotient thus obtained by the other factor. The last 
qjuAieni loill be the answer required. 

To find the trw Temainder, should there be any. 

MvUvply the last remainder by the first divisor, and to the 
product add the first remainder. 

Obb. 1. Ifthe divisor can be resolved into mote than two fectors, 
wc it^ divide by them aaccesdvelv, as above. 

3. To find the true remainder when more than two factors are em- 
ployed, mullipiy each remainder by off (Jie precediiig cUdisots, and 
to ihe sum of the products add the first remainder. 

a Divide 465 by 35. 
n J- 1 Ifist remainder. 

°J^rjg»' ? first divisor. 

Sja-Srem. ] gSl .d«. 

13-1 rem. ^g ^^^^ ^^^ ^^ ^3^_ 

3. A teaoliei" having 36 scholars arranged in 4 equal 
classes, wishes to distribute 2 1 6 pears amon^ them equally : 
how many can he give to each scholar "i 

4. How many cowa, at 27 dollars a head, can be bought 
for945doUars? 

5. How many times is 64 contained iu 453 ? 

6. How many times is 72 contained in 237 ? 

Case II. — When the divisor is 1 with ciphers annexed 
to it. 

7 9. It has been shown that annexing a cipher to a 
number, incremes its value ten times, or multiplies it by 
10. (Art. 58.) Reversing this process; that is, remo- 
viTig a cipher from the right hand of a number, will evi- 
dently diminish its value ten tijnes, or divide it by 10 ; for, 

Quest. — T8. How proceed when tile divisor is a compoeits cumber! 
How find the true reroaindort Obi. How praoBsd when tbs diviaor 
cnn be resolved into more than two factors I How find the remaindec 
in diiB case ? 79, What is the effect of annexing a cipher to a num. 
ber 'i Vfbat ia the effect of removing a cipher from tile right of a 
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each figure in the number is thws restored to its original 
place, and consequently to its original Value. Thug, an. 
nexing a cipher to 12, it becomes ISO, which is tSie sanie 
as 12x10. On the other hand, removing the cipher from 
120, it becomes 12, which is the same as J20-f-10. 

In the same manner it may be shown, that removing 
two ciphers from the right of a number, divides it by iOO; 
removing three, divides it by 1000 ; removing four, di- 
videsit by 10000, &c. Hence, 

. 80. To divide by 10,, 100, 1000, &c. 

Chit (0'as momy figivres from the right hand of the divi- 
dend as there a/re dphers tn the divisor. The remaining 
figures of the dividend will be the quotient, and those out (ff 
the remaindiT. 

7. How many times is 10 contained in 120? 

Ans. 12. 

8. In one dime there are 10 cents : how many dimes 
are there in 100 centsi In 250 cents? In 380 cents? 

9. In one dollar there axe 100 cents: how many dol- 
lars are there in 6500 cents? In 76500 cents? In 
432000 cents 9 



11. Divide 44360791 by 1000000. 

12. Divide 82367180309 by 10000000. 

Case III. — When the divisor has ciphers on the righi. 

18. How many acres of land, at 20 dollars per acre, 
can you buy for 645 dollars ? 

Aitalysis. — The divisor 20 is a composite number, the 
factors of which are 2 and 10. {Art. 55. Obs. 1.) We 
may, therefore, divide first by one factor, and the quo- 
tient thence arising by the other. (Art. 78.) Now 
cutting otf the right hand figure of the dividend, divides 
it by 10 ; (Art. 80 ;) consequently, dividing the remaining 

Quest.— 80, How proceed when thu divisor is 10, 100, 1000, &c. 
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figures of the dividend by 2, the other factor of the di- 
visor, will give the true quotient. 

Q . Cut off the. cipher on the right of tbe 

■^ ' divisor ; also cut off the right hand figure 

2|0}64|5 of the dividend ; then divide the 54 hy 

— 2. The 5 which we cut off, is the re- 

32-5 rem. mainder. Ans. 32^ acres. Hence, 



Cvi off the ciphers, also cut off as many figures from 
the rigM of the dividend. Then, divide the other figures 
of the dividend by the remaining figwes of the divisor, 
ami annex ihejigvirea cat off from the dimdend to the m 
mainder. 

14. How many hoi'ses, at 80 doDars apiece, can you 
buy for 640 dollars? 

15. How many bairels will 6800 pounds of heef make, 
allowing 200 pounds to the barrel 1 

16. How many regiments of 4000 each, can be formed 
fiom 840000? 

17. Divide 143900 by 2100, 

18. Divide 4314670 by 24000. 

81* ai. The four preceding rules, viz : Addition, Sub- 
traction, Miiltiplicaiion, and Division, are usually called 
the Fundamental RtiLtes of Arithmetic, because they are 
die foundation or basis of all arithmetical calculations. 

QENKRAL PRINCIPLES IN DIVISION. 
92. Fiom the nature of division, it is evident, that tho 
juoiient depends both on the dimsor and the 



If a given divisor is contained in a given dividend a 

Quest,— 81. When there are cinheK on Iha right oC the divisor, how 
CFOceed J What io to be done with figures cut off from the dividend % 
81. a. What ate the four preceding rnles called! Why! 83, Upon 
what does the value of the quotient dspeiidl 
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cei'lainntimber of times, the same divisor will obviously 
be contained, 

III douhk that dividend, twice as many times ; 

In three times that dividend, thrice as many times, &c. 

Thus, 4 is coufoined in 12, 3 times ; in 2 times 12 or 
24, 4 is contained 6 times : (i. e. twice 3 times ;} in 3 
times 12 or 36, 4 is contained 9 times ; (i. e. thrice 3 
times;) &c Hence, 

83. y the divisor remains the same, wuUiplying the 
dividend by any number, is in ^ect multiplying the quotient 
by thai nimnber. 

Again, if a given divisor is contained in a given divi- 
dend a certain numher of times, the same divisor is con- 
tained. 

In haif that dividend, Aa^as many times ; 

In a third of that dividend, a third as many times, &c. 

Thus, 4 is contained in 24, 6 times ; in 24-i-2 or 12, 
(h^lf of 24,) 4 is contained 3 times ; (i. e. half of 6 times ;) 
ID 24-S-3 or 8, (a third of 24,) 4 is contained 2 times ; 
{i e. a third of 6 times ;) &c. Hence, 

84:. If the divisor remains the same, dividing the divi- 
dend by any nimher, is ineffed dividing the quotient by thai 
number. 

If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend^ 

Tieice that divisor is contained only half as many tiroes ; 

Three times that divisor, a third ss many times, &c 

Thus, 2 is contained in 12, 6 times; 2 times 2 or 4, is 
contained in 12, 3 times; (i. e. half of 6 times ;) 3 times 
2 or 6, is contained in 12, 2 times ; (i. e. a third of 6 
times ;) &c. Hence, 

S5< If the dividend remains the same, multiplying the 
divisor by a/ny numier, is in effed. dividing the quotient by 
ihat mrnber. 

Quest.— 63. If llie divisor remuos the bbjus, what eSect has it on 
the quotient to nmiljply the dividend ! 84. What is tho effect of divi- 
ding the dividend by any eiven numbsr ? 85. If the dividend remnins 
Ihs same, what is the effect of multiplying the divisor by any given 
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3 contained ia a given dividend a 
les, then, in the aame dividend, 
Half that divisor is contained twice ais many times ; 
A third of that divisor, tlwee times as many timcsj &c. 
Thus, 6 is contained in 24, 4 times : *6-i-2 or 3, (half 
of 6,) is contained in 24, 8 times ; (i. e. twice 4 times ;) 
&+-3 or 2, (a third of 6,) is contained in 24, 1 2 times ; (i. e. 
three times 4 times ;) &c. Hence, 

8G. If the dAoidenA remains ihe same, dieiding the di' 
■msoT by any nrnnber, is in effect muUiplying the quotient by 
that number. 

87. From tho preceding articles, it is evident that any 
given divisor is contained in aiiy given dividend, just as 
many times, as twice that divisor is contained in twice that 
dividend ; three times that divisor in three times that div- 
idend, &C. 

Conversely, any given divisor is contained in any_ given 
dividend just as many times, as ha^^ thai, divisor is con- 
tained in Aa^ihat dividend ; a third of that divisor, in a 
third of that 'dividend, &c. 

Thus, 4 is contained in 12, 3 limes ; 
2 times 4 is contained in 2 times 12, 3 times ; 
8 times 4 is contained in 3 times 12, 3 times, &c. 

Again, 6 is contained in 24, 4 limes; 
6-i-2 is contained in 24+3, 4 times ; 
6-i-3 is contained in 24-T-3, 4 times, &c. Hence 

88« If the dimsor amd ditndead are both multiplied, 
or both divided by the same numbet, tjie quotient will not be 
oUered. 

89. If any given, nvmber ts multiplied and ihe 'product 
divided by the same niMnbeT, lii value vnil not be altered. 
Thus, 12x5=60 ; and 60-!-5=^12, the given number, 

Qdest.— ae. What of dividing the divisor! 88. What ia the eflect 
npon the quotient if the divisor and dividend ace hoth multJpUed or 
both divided hy the same number ! 89. What is llie effect of muKi- 
plying and dividing any given number hy the earte number '. 
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CANCELATION,' 

90. We have seen that division is finding a quotient, 
which multiplied into the divisor will produce Uie divi- 
dend. (Art. 6S.) If, therefore, tlie dividend is resolved 
into two such factors that one of them is the divisor, the 
other factor will, of course, be the quotieiit. Suppose, for 
example, 42 is divided by 6. Now the factors of 42 are 
6 and 7, the first of which. being the divisor, the other 
must be the quotient. Therefore, 

Cancding a factvr ffany nrni^T, divides the nuviher by 
ihai factor. Hence, 

91. When the dividend is the product of two oi more 
factors, one of which is the same as the dimsor, the divmon. 
fnay be performed by canceling thai factor in ike divisor 
anddimdmd. (Art. 88.) 

iVWA — I'he tenn coneei, means to erase or i sjid 

21. Divide the product of 19 into 25 by 19, 
Common Mdhod. 

By Cancelation, 

gg" 25 An$. 

invTrHor i Cancel the factor 19, which is com- 

19)475(^0 Ans. ^^^ ^^^^ ^ ^^ jj^j^j. g^^ dividend, 

_— and 25, the other factor of the dividend, 

95 is the quotient (Art. 90.) 

22rbivide 85x31 by 85. Ans. 31. 

23. Divide 76x58 by 58. 

24. Divide 75x40 by 40. 

25. Divide 63x28 by 7. 

Analysis. — 28=4x7, We may therefore contract the 
division by canceling the 7, which is a factor both of the 
dividend and the divisor. (Arts. 88, 90.) 

Qbebt.— 90, Whatisihe effectof mnceUnga fectorof anvniimber! 
Hole. What is meanl by Chs termcanceU 91. When the divisor is a 
(actor of the dividend, how may Ihe division bo performed ! 
» Birk's Arithmetic^ Collecliona, London, 1764. 



19 

25 
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94 DIVISION. [SjiCT. V. 

Ope-mtio'ii.. 
^) 63xix t The product of 63x4, the other factors of 

252 Ans. ^^ dividend, is the answer required, 

26. In 32 limes 84, how many times 8 ? Ans. 336. 

27. In SS.times 95, how many times 7? 

28. In 48 Uines 133, how many times 8 ? 

29. In 96 times 156, how many times 12? 

30. Divide 158X2X7 ^y 7x3. 

Operaiioii. 

^JxS) m8x2x^ We cancel the factor 7, which is com- 

3)336 mon to tlio divisor and dividend, then 

112 _^,is, divide the product of 168 into 2 by 3. 



Sdutim.—Sx^X$)$XQXti^Q. Ans. 

Note.— We cancel the feclors 3, 6 nnd 8 in die divisor, anil the 13 
and S in the dividend. Canceling the sniae or equal ^tora, both in 
the divisor and dividend, is dividing them ImUi by the same number, 
and canseij^ueDtly does not aifect the quotient. (Arts. 88, 90.) Hence, 
91.0. When the divisor and dividend ham fadors 
common to both, the dimsioii moflj be perfomied by canceling 
ike common factws, amd then dividing those thai are hfi as 
before. 

32. Divide the product of 7, 9, 15, and 8 by the prcv 
duct of 5, 7, and 8, 

33, Divide the product of 6, 3, 7, and 4 by the product 
of 12 -and 6. 

34, Divide the product of 2, 28, and 15 by 30. 

35. Divide the product of 5, 6, and 58 by 7x8. 

92. The method of contracting arithmetical opera- 
tions, by rejecting equal factors, is called Cancblatiok. It 
applies with great advantage to that class of examples and 
problems which involve both multiplication and division ; 
that is, when the product of two or more numbers is to ho 
divided by another number, or hy the product of two or 
more numbers, 

Nole. — Its further dcveiopincnts and application may be Been in re- 
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GREATEST COMMON DIVISOR, 
93. a,. A CoBimore DiiiMor of two or more numbers, 13 
a number which will Aixidi them without a remainder. 
Thus, 2 is a common divisor of 4, 6, 8, 12, 16. 

93. The Greatest Cimwon . Divisor of two or more 
numbers, is the ^ealest number which will divide ihein 
without a remainder. Thus, 6 is the greatest common 
divisor of 13, 18, and 24. 

Ob9. I. One number is said lo be a measure of aoother, when the 
jbriuer is sontaintd in the latter any number of times without a re- 
mainder. Hence, a. Com, divisor is often called a. Conamn Meaeare. 

3, It will be seen that aconnnant'tvisoroftivo or mare numbers, ia 
simply a faclor which is armmon. to those nmnbcrs, and the greatest 
common divisor is the grealest factor common to them. Hence, 

94. To find a common divisor of two or more num- 
bers. 

Resolve each number inio two or more factors, one of which 
shaU be common, to all the given numbeis. 

Ex. I. Find a common divisor of 8, 10, and 12. 

Analysis. — 8 may be resolved into the factors 2 and 4 ; 
that is, 8=2x4 ; 10-2x5; and 12=2x6, Now the fac- 
tor 2 is common to each number and is therefore a com- 
mon divisor of them. 

2. Find a common divisor of 9, 15, 18, and 24, 

Obs. The following facta may assist the learner in finding common 
Jivieors : 

1. Adj number ending m 0, or an even number, as 2, 4, 6, Stc. 
YDS^ be aJvidsd by 9. 

3. Any number ending in 5 or 0, may be divided by 5. 

3. Any number ending in 0, may be divided by 10, 

4. When tile two right hand figures are divisible by 4, the whole 
number may by divid&i by 4. 

3. Find a common divisor of 16, 20, and 36. 

Quest. — 91. a. What is o common divisor ot twoov mora numbers ! 
93. What is the greateiit common divisor of two or more numbers! 
06s, When is one number said lo be a measure of another ? What 
is a common divisor sometimes callsil \ 94. How do you find a cian- 
mon divisor of two or more numbers ! 
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4. Find a common divisor of 35, 50, 75, and 80. 
6. Find a common divisor of 148 and 184, 

6. Find a common divisor of 126 and 46S3. 

95. No two numbers can have a common divisor 
greater than a unit, unless they have a coromon factor. 
Thus, the factors of 8 are 2 and 4 ; the factors of 15 are 
3 and 5 ; hence, 8 and lo have no common divisor, 

n divisor of two nnm- 

THvide the g^eoXei namhet by the iess; then, the piece- 
dang divisor by tin last remainder, and so on, tdl nothing 
remains. The lad die^or tmll be the gieatest coainum di- 

7. What IS the greatest common divisor of 70 and 84? 
Operation. Dividing 84 by 70, the remainder is 14 ; 
70)84(1 then dividing 70 (the preceding divisor) 

70 by 14, (the last remainder,) nothing re- 

mains. Hence, 14 the last divisor, is the 
greatest common divisor. 



14)70(5 



8. What is llie greatest common divisor of 63 and 147? 

9 What is the greatest common divisor of 91 and 117? 

10 What IS the gieatest common divisor of 247 and 

11 What IS the greatest common divisor of 285 and 



i the greatest common divisor of r 



FtrH find the grtaifi common dixisor cf any iuo of 
them, then, thai of t)x common, dirtsor thus obtained and 
of another given nurabei, and so on thmigh all the given 



Fo numbers ! 97. Of in 
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Ahts. 95-100.] DIVISION. 97 

numbers. The last common divisor found, will be the one n- 
qaired. 

\ divisor of 63, 105, 
Ans. 7. 

Suggestion. — Find tke greatest common divisor of 63 
and 105, which is 21. Then, that of 21 and HO. 

14. What is the greatest common divisor of 16, 24, 
and 1009 

15. What is the greatest common divisor of 492,744, 
and 1044? 

LEAST COMMON MULTIPLE. 

98. One number is said to be a -multiple of another, 
when the former can be divided by the latter without a 
remainder. Thus, 4 is a multiple of 2; 10 is a mul- 
tiple of 5. 

Ona, A mutlipk is therefore a composite number, and the num- 
ber thue contained in it, is always one of its fiiclors. 

99. A common, midtifk of two or more numbers, is 
a number which can be divided by each of them without 
a remainder. Thus, 13 is a common multiple of 2, 3, 
and 4 ; 15 is a common multiple of 3 and 5. 

Obs. a comnum multiple is also a compoaita nambet, of which 
each of the given numbers must bea.iactor; otherwise it could not 
be divided b; them. 

100. The continued product of two or more given . 
numbers, will always form a common multiple of those 
numbers. 

The same numbers, therefore, may have an unlimited 
mtmber of common multiples ; for, multiplying their con- 
tinued product by any number, wJl form a new common 
multiple. (Art, 99. Obs.) 

QftEBT.— 98. What is anniUiple of a number! Ohs. What kind 
of a number ia a multiple! 99. What is a common multiple ? Obs. 
What kuid of a number ie a common multiple ! lOO. How may a 
common multiple of two or mote numharH bsibund! Howraanycom- 
non multiples may (here l>e of any given nnmbers ? 
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[Sect. V. 

101. The least common mvltiq^e of two or more num- 
bers, is the least number which caa be divided by each, 
of them without a remainder. Thus, 12 is the least com- 
mon multiple of 4 and 6, for it is the least mimber whicb 
can be exactly divided by them, 

15. Find the least common multiplo of 6 and 10. 
Analysis, — 5=2x3; and 10=2x5. Now it is evident 
that the number required must contain all the different 
fectors which are in each of the given numbers; other- 
wise it will not be a common multiple of them, (Art. 99. 
Obs.) The continued product of the factors 2x3x2x 
5=60, is exactly divisible by 6 and 10, but it will be seen 
that 60 is twice as large as is necessary to be a common 
multiple of them. We also perceive that the factor 2 is 
common to both the given numbers ; hence it is that the 
continued product is twice too large. If, therefore, we 
retain this factor ettly ouce^ihe continued product of 2x3x 
5=30, which is the smallest number ttat is exactly di- 
visible by 6 and 10, and is therefore the, least common 
multiple of them. 

Overaiion. ^^ divide both numbers by 2. This 

->„ „ .„ resolves them into factors, and the divisor 

' and quotient contain all the different fac- 

3 " S tors found in each of the given numbers 
3x3x5=30 ojjce, and only once. Then we multiply the 
divisor and quotient together and the product is 30,wbichi8 
i.v. !.„...» 11 multiple required. Hence, 

1 multiple of two or 

Wtiie the given, numbers in a lins wiih two pmnis be- 
tween, them. Divide by the. svuiUest nvmher which wiU di- 
vide any two or more of them ioiihoat a remainder, and set 
the giidients and the n-amb^s not divided in a line below. 
Dimde this line and set dovm the results as before; thus 



Quest.— 101. What is the least common multiple of tv 
niinibara ? 103. How is fha l^et common multiple of tt 
numbers found '. 
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Arts. 101, 102,] 

continue the operoivyii till iliere are no tiao numbeis -which 
can be divided by e-ny number greater than 1. The ayniia- 
txd frodad of the divisors into the numbers in the last line, 
loUl be the least comirton mvUipk required. 

18. Find the least common multiple ofG, 8, and 12. 
first Operatien. Second Operation. 

8) 6 " 8 " 12 - 6) 6 " 8 " 12 



Sx9x3x2=24 Ans. 

Ob3. 1. In the first operation, we divide by tiie eimllist num- 
bers which will divide any two of tiie given numbers wiUiout a re- 
in^ndev, and the product of Uie divisors, and the numbers in the last 
line, is 34, whicli la the answer required. 

In the second operation, me divide by 6, then by 3. But 6 is nol 
the smailast number that will exactly divide two of the given nuin- 
bcrs, and the continued product of the divisors into the figures in the 
last line is 48, which is not the least common muldple. Hence, 

3. We must divide, in nil cases, by the sniaUesi number that will 
divide any two of the given numbers exactly ; otherivise, the divisor 
may contain a factor common to it and some one of the quotients, or 
uniliviJed numbers in the jast line, and consequently the continued 
proilnct of them will be dw ter^e for the fcoBi common mnltiplB. Thus 
in the .2d i^wation, the 6 and 4 cmitain a common factor 2, which 
must be r^ecEed &oin tiiem, in order that the proituct of the divisors 
and quoUenta may be the least common multiple. 

17. Find the least common multiple of 4, 9, and 12. 

18. Find the least commoa multiple of 16, 12, and 24. 

19. Find the least common multiple of 15, 9, 6, and 5. 

20. Find the least common multiple of 10, 6, 18, 15. 

21. Find the least common multiple of 24, 16, 15, 20. 

22. Find Ihe least common multiple of 25, 60, 72, 35. 

23. Find the lea^ common multiple of 63, 12, 84, 72. 

24. Find the least common multiple of 64, 81, 14, 63. 

25. Find the least common multiple of 12, 72, 36, 144. 
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iSECTION TI. 
FRACTIONS. 



Art. 103. When a number or thing is divided into 
two equal parts, one of these parts is call.ed one half. If 
the numher or thing is divided into iAree mwl parts, one 
of the parts is called one third; if it is divided, into four 
equal parts, oue of the parts is called one fawrth, or one 
quarter; two ofche parts, iuw/o!*riAs; iti^se, three fowrths ; 
if divided. into five equal parts, the parts are called ^As; 
if into six equal parts, sw^As ; if into ten, tenths } if into a 
hundred, hundredths, &c. That is, 

When a number or thing is divided into equal pails, the 
parts always take their maiie from the number of jKwfeinto 
which the thing or number is divided. 

104< The valm of one of these equal parts mani- 
festly depends Upon the nuraber of parts into which the 
given number or thing is divided. Thus, if an orange is 
successively divided into 2, 3, 4, 5, 6, &c., equal parts, the 
thirds will "be less than the halves ; the fourths, than the 
thirds ; the fifths, than the fourths, &c. 

Ex. I . What is one half of 2 cents ? Of 4 cents 7 6 1 
81 16? 18? 20? 24? 30? 40? 50? 60? 70 ? 80? 100? 

2. What is one third of 6 cents? Of9,? 12? 15? 

QdEst.— 103. Whitismeantbyonalialft How miuiyhalvasra^e 
B whole one * Wlmt is meant liy one third ! How many thirds make 

a whole one! What is mamt by a Ibunh ! _ 3 fourths ? "'^ 

fourths Bomet 

Whatiainean 

make a whole ona ! How man^ 

etha 1 By hundredllia ! When a nuralje t or thing is divided 
parts, from what do the parts take tlieu- name ! 104. Upon w 
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AkTS. 103, 104-3 THACTIONS. 101 

Ohs. a hcdf of aoy number, it will be perceived, is equal to as many 
liniCa, Ei3 S is contidiiod times in tlint number; a Ikird of a. number is 
equal to as many units, as 3 is cDnlaiued times iji the given number j 
nJburCh is eqUEd to as many, ae 4 is contained in it, &c, 

3. What is a third of 12? Of 15! 18? 21? 242 27? 
30? 36? 39? 45? 60? 

4. What is a fourth of 8 dollars? Of 12? 16? 20? 
24? 28? 32? 36? 40? 44? 48? 

5. What is a fiflh of 5 ? 10? 15? 20? 25? 30? 35? 
40? 45? 50? 55? 60? 100? 

6. What is a sixth of 12? 18? 24? 36? 30? 48? 60? 
54? 42? 72? 

7. What is aseventhof 14? 28? 35? 21? 42? 56? 
49? 63? 

8: What is an eighth of 16? 24? 40?' 32? 64? 48? 
56? 72? 88! 

9. What is a ninth of 9 ? 18? 36? 27? 45?64? 72? 
63? 81? 99? 

10. What is a tenth of 20? 40? 60? 50? 30? 100? 
90? 120? 

1 1 . What part of 2 is 1? Ans. One half. 

12. WhatpartofSis 1? Of4? 5? 7? 10? 15? 19? 
37? 200? 

13. What part of 3 is 2 ? 

Suggestion. — Since 1 is 1 third part of 3, 2 must he two 
times the third part of 3, or two thirds of 3. 

14. What part of 5 is 2? is 3 ! is 4? js 5? is 6? is 
8? is9? 

15. What part of 8 is 3 ? is7? is6? is9? is8? 12? 
16? 

16. What part of 17is5? 8? 9? 13? 15? 16? 20? 

17. Whatpartof lOOis 13? 29? 63? 75? 92? 

18. If 1 half an orange cost 2 cents, what will a whole 
orange cost ? 

Antd-ffsis. — If 1 half of an orange cost 2 cents, 2 halves 
or a whole orange, will cost twice as much ; and 2 times 
2 cents are 4 cents, Ans. 4 cents. 
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19. If I third of a pie cost 4 cents, what will 2 thirds 
cost? What will a whole pie cost? 

20. If 1 fourth of a pound of ginger cost 3 cents, what 
will 2 fourths of a pound cost 1 3 fcrarths ? What will a 
whole pound co?t ? 

21. If 1 eighth of a yard of cloth cost 2 shillings, what 
will 3 eighths cost? 5 eighths? 7 eighths? What will a 
whole yard coat ? 

22. If 1 third of a barrel of iiour cost 3 dollars, how 
mtich will a whole barrel cost ? How much will 6 bar- 
rels cost 1 8 barrels 1 

23. If 1 sixth of a hogshead of molasses cost 5 dollar^ 
what will be the cost of a hogshead? Of 4 hogsheads? 
Of 10 hogsheads? 

24. If 1 pound of sugar cost 1 2 cents, what will 1 half 
a pound cost? 

Suggestion. — If I pound cost 12 cents, it is plain that 
1 half of a pound will cost 1 half of 12 cents ; and 1 half 
of 12 cents is 6 cente. Ans. 6 cents. 

25. If one yard of ribbon cost 15 cents, how much will 
i third of a yard cost ? 

26. If one pound of tea cost 4 shillings, how much, 
will 1 fourth of a pound cost ? How much will 2 fourths 
cost? 

27. Ifa ton of hay cost 15 dollars, how much will 1 
fifth of a ton cost ? How much 2 iiflhs ? 3 fifths 1 

28. What will 1 tenth of an acre of land cost, at 30 dol- 
lars per acre? 2tentha? 6 tenths? 

29. What wiU 1 eighth of a ton of iron cost, at 48 dol- 
lars per ton? 3 eighlhs? 5 eighths? 7 eighths? 

30. If 1 bushel of corn cost I half a dollar, what will 
2 bushels cost ? 4 bushels? 

Suggestitm. — If 1 bushel cost 1 half a dollar, 2 bushels 
will cost twice as much. 2 limes 1 half are 2 halyes, or 
a whole dollar. 4 bushels wdll cost 4 limes 1 half, or 2 
whole dollars. 

31. If one man eata 1 half of a loaf of bread at a meal, 
how many loaves will 3 men eat ? 
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AET.. 104.] FBAOTIOHS. 103 

32. How many whole ones are 4 halves equal to ? 5 
halves 1 6 halves 1 8 halves ? 9 halves ? 

33. If I hum 1 third of a ton of coal in a week, how 
much shall I huro in 3 weeks ? i weeks ? 6 weeks ? 10 
weeks? 13 weeks! 

34. How many whole ones in 4 thirds, iind how many 
over? la 6 thirds? 8 thirds? 11 thirds^ 14 thirds? 

35. If a horse eat 1 fourth of a bushel of oats a day, 
how many will he eat in 6 days ? In8? In 10? In 12? 

36. If a boy can saw 1 eighth of a cord of wood in a 
day, how much can he Baw m 6 days ? In 1 2 days ? In 
15 days? In 24 days! 

37. If 19 oranires were divided equally among 4 boys, 
what pari of them would each boy receive; and how 
many oranges would each have? 

,Analysis. — 3 is 1 fourth of 4 ; hi 
ceive 1 fourth part of the oranges, 
ges is 3 oranges. 

33, A builder employed 6 men to do a job of work, for 
which he gave them 24 dollars; what part of the money 
did 1 man receive? What part did 2 receive? What 
part did 3 receive? What part did 4 receive! How 
many dollars did one man receive ? How many did two ? 
Three? Four? 

39. If 5 yards of cloth cost 40 dollars, what part of 
40 dollars will 1 yard cost ! 2 yards ? 3 yards ? 4 yards ? 
How many dollars will 1 yard cost ? 2 yards ? 3 yards i 
4 yards 1 

40. 2 is 1 third of what number ! 

SdiUiort. — If 2 is 1 third of a number, 3 thirds or the 
whole number, must be 3 times as many. 

Or thus, 2 is a third of 3 times 2 ; and 3 tiiries 2 are 6. 

41. 4 is 1 fifth of what number ? I sixth of what num- 
ber? 1 third? 1 eighth? 1 fourth? 1 seventh! 

42. 6 is 1 third of what number ? 1 fourth? 1 seventh? 
1 tenth? 1 ninth? 1 twelilh? 

43. 5 is 1 fourth of what number? 1 sixth? 1 eighth? 
1 eleventh! I twelfth? 
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104 FRACTIONS. [Sect. VI. 

44. 8 is 1 seventh of what nuniber ? 1 sixth? 1 tenth? 
1 ninth? 1 twelfth? 

45. 4 is 2 thifds of what number ? 
Siiggestim.— Fust find I third. Now if 4 is 2 thirds, 

1 third is 1 half of 4, which is 2 ; and 3 tliirds is 3 times 
2, or 6. Ans. 6. 

46. 9 ia 3 fourths of what number ? 

47. 8 is 4 fifths of what number? 

48. 16 is 4 ninths of what number? 

49. 20 js 5 eighths of what number? 

50. 32 is S twelfths of what number ? 

105> When a number or thing is divided into eqieal 
parts, as halves, thirdsj fourthsj &c,, these parts are called 
Fkaotiohs, 

A whde number is called an Integer. 

106. Fractions are divided into two claisses. Com- 
mon, and Decimal: (For the illustration of Decimal Frac- 
tions, see Section VIII.) 

107. Common Fractions are expressed by two num- 
bers, one placed over the other, with a line between ihem. 
One half is written thus i ; one third, i ; one fourth, | ; 
nine tenths, -^ ; thirteen forty-fifths, J^, &c. 

The number below the Hne is called the dertominalor, 
and shows into kow many parts the number or thing ia 
divided. 

The number above the line is called the nwterafm; and 
shows haw many parts are expressed by the fraction. 
Thus in the fraction |, the denominator 3, shows that the 
number is divided into three equal parts ; the numerator 
2, shows that two of those parts are expressed by the 
the fraction. 

The denominator and numerator together, are called 
the terms of the fraction. 

Qdrst.— 105. What are fracUona! What is an integer 1 106. Of 
■how many Idnds are fracdona I 107. How are common fractions ex- 
piesBed! What is the numlar below the lios called ! Wliat does it 
show! Whatialhenumberahovethelineealled? Whatdoeaiishow! 
"""■'" " ■ n togotlier, called? 
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AuTB. 105-110.] FaACTlONS. 105 

Obs. 1. The (wm./rociion is of a Latin origin, and signifiesfirofc- 
en, or separaied into pMts. Henca fractions aro soraetunes called 
broken numiers. 

3. CWnuRifractians 3,ce often called iiuig-ar fractions. This teim, 
however, is i^ery properly felling into disuse. 

H. The number bSow the line is called ths daiBminaiar, because 
it gives Ihe name or denominaliwi to the fraction | as, halves, thirds, 



X08« A proper fraction is a fraction whose mimer- 
ator is kss than its denominator ; as, i, f , |. 

An improper fraction is one whose numerator is eqval 
to, or greater than its denominator ; as, f , ^. 

A mixed numher is a whole number and a fraction ex- 
pressed together; as, 4f, 25-H-. 

A sim^ fraction is a fraction which has but one nu- 
merator and one denominator, and may be proper, or 
improper; as,f, -f. 

A compovnd fraction is a fraction of a fraction ; as, f of 

A complex fraction is one which has a fraction in its 
numerator or denominator, or in both ; as, — ■ -^ -^ 

J09. Fractions, it will be seen, both from the defini- 
tion and the mode of expressing them, arise from dimdm, 
and may be regarded as expressions of unexicuted divis- 
ion, the numerator answering to the dividend, and the 
denominator to the divisor. (Arts. 67, 105.) Hence, 

no. The value of a fraction is the quotient of the 
numerator divided by the denominator. Thus the value 
of f is two ; of \ is one ; of -^ is one third ; &c. Hence, 



Quest.— Ois. What is liie meaning of the term frac^on ! What 
are common fractions somedmes called 1 Why ia the lower nuniber 
called the denorainalor 1 Why is the upper one called the numerator ! 
IDS. What is a proper fraction! An unproper ftaetion! A miied 
number! A eimple fraction 1 A compound fraction! A eomplei 
ftaclionl 109. From what do fractions arise ? 110. What is the Val- 
ue of a fraction ! 
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111. If (he denominaloi- remains the same, multiplying 
the nimerator by any number, midli^ies the vcdve of the 
jradion by thai number. For, the numerator and denom- 
inator answer to the dividend and divisor ; therefore, 
nrnltiplying the nnmerator is (he same as multiplying the 
dividend. Now multiplying the dividend, we have seen, 
multiplies the quotient, (Ait. 83,} which is the same as the 
value of the fraction. (Art. 1 10.) Thus, the value of 
^2. Multiplying the numerator hy 3, the fraction be- 
comes V'j whose value is 6, and is the same as 2x3. 

lis* Dividing the 7nt'meralar by any number, divides 
the -eahie of the fraction by that niiwher. For, dividing the 
dividend divides the quotient (Art. 84.) Thus, f=2. 
Now dividing the numerator by 2, the fraction becomes 
^, whose value is 1, and ia the same as 2+3, Hence, 



113> If tlie nwnerator remains the same, multiplying 
the denomnator. by any number^ divides the value m the 
fraction % that nvMer. For, multiplying the divisor 
divides the quotient, (Art. 85.) Thus, -^=4, Now 
multiplying the denominator by 3, the fraction becomes 
■f^, whose value is 3, and is the same as 4-*-2. 

114* Dividing the denomnator by any nwnber, mid- 
tipties the value of thefraetim by thai nun^r. For, divi- 
ding the divisor, multiplies the quotient, (Art, 86.) 
Thus, -=^^4. Now dividing the denominator by 2, the 
fraction becomes ^, whose value ia 8, and is the same as 
4x2. Hence, 

■, th^ greatei' the daiombiatai; tha 



■ QnKflT.— 111. Whatisthseflbctofimiltipljing the ni 
iJis denoTiinatot remains the same ! Eiplain the reason. 112. What 
\a Iho effect of dividing tlie numerator ! 06s. With a given danomin- 
otor, what is the effect of increasing the numerator 1 113. What ia 
(ha efieet of nttlltiplyinB the denoniinator 1 Why! 114. Whatiathe 
rffect of dividing flxs denominator? Why? Obs. Wiih a given nu- 
merattir, whM ^ tt^ effect of increasing tfia dcnOmiiiatar ? 



rii,y Google 



Arts, 111-113.] FiiA(;TioNs. 107 

115. It is evident from the preceding articles, that 
tmdtipb/ing the ifiwmeraior by any number, has the same 
effect on the value of the fraction, as dividing the dmomi' 
jioiw hy that number. (Arts. Ill, 114.) 

Dividing the nwaeraiOT has the same effect, as miiM- 
pl^ng the denominalor. (Arte. 112, 113.) 

116. If the numerator and denominator, are both 
mviiiplied or both divided by the same number, the val-ue 
qf the frakinn imli wl be alleged. (Arts. 88, 109.) Thus, 
-^=3. Now if the numerator and denominator are both 
maltiplied by 3, the fraction becomes -^ ; whose value is 
3. If both terms are dividedby 2, (he fraction becomes 
f, whose value is 3 ; that is, ^--^-^^B. 

117. Since the value of a fraction is the quotient of 
the numerator divided by the denominator, it follows, that 

If the numerator and denominator are equ(U, the value 
IS a umt or owe.' Thus, f=l, ^—l, &c. 

If the numerator is greater than the denominator, the 
value is greater than one. Thus, ^=2, f — If. 

If the numerator is less than the denominator, the 
value is less than one. Thus,-i=l third of 1, -1=4 fifths 



118. It will be seen from the preceding exercises, 
fliat fractions may be added, subtracted, mvitipUed, and di- 
wded, as well as whole numbers. 



.15. What may be done to Ilia denomitiatot to produce llie 

n the valne of the fraction, as muUiplyingthe numerator 

' '■"■■•• produce tlie same ettccl ae dividing 

., „_, , ber! 116. What is the effect if the 

numerator and denominator are both multiplied, or both divided by the. 
Bamennmbert 117. Whenihe numerator and denominator are equal, 
what is Ilie yalue of the ttactlon 1 Whsn the n 
wltati When smaller, vrhat 1 
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108 REDUCTION OF [Sect. VI. 

2, It is eviilciit that nay changes may be nmile in the terms of a 
fraction, whith do not altet the quotient of the numerator divided 
ty tfie lienominator i for, if tha quotient is not allured, the val- 
ue remains the samo. (Art, 110.) Thus, the tiirms of the fraction 
4 may be changeil into A 4, ^, ac., without altering its value ; for 
in each esse the quotient of the numerator divided by the denomin- 
ator is S. Hence^ for any pven fraction, we nrny substitnte any 
other fraction, which ivill give the eanu giwiititi. 

REDUCTION OP FRACTIONS. 

190. The piocess of changing the terms of a fraction 
into others, without altering its value, is called Reduction 
OF Fractions. 



Ex. 1. Reduce -^ to its lowest terms. 

E,. , ^ ,- Dividine: both tei'ms of 

First 0^-aiwn. ^^ ^^^^^^^^ ^ „ -^ ^^. 

2}-^i:=f: again, 3)f=4. Am*, cornea f: again, dividing 
both by 3, we obtain -jt, whose terms are the lowest to 
which the given fraction can be reduced. 
c; } n„ 4! If we divide both terms by 6, their 

AeMna u^eramn. ^^^^^^^ common divisor, (Ail. 96,) 

6)"ri— i- -Ans. tfje given fraction will be reduced lo 
its lowest terms by a single division. Hence, 

120< To reduce a fraction to its lowest terms. 

Divide the n'wmer<U<yr and denominaior hy any n-umber 
■which -mil divide them both icUhoid a remainder ; and thin 
cemtinue the operaiitm, tiU there is no number greater than 1 
that will divide them, exactly. 

Or, divide both the numerator and denominaior by their 
greatest common divisor ; omd the two qjtotienis thus arising 
■will he the lowest terms to which the giv^i fraction can be re- 
duced. (Art. 96.) 

QoBar. — Obs. What ohangaa may he made in the tsrms of a frac 
tion ! 119. What is meant by reduction of fraction ! ISO. How is a 
Aactionreduced to ite lowest terms! 
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Arts. 119-121. ] 



3. The Taiue of a fraction is not altered bj reclaoing it to Us lowest 
Uvm. (Art. 116.) 

3. When the terms of die fraction are small, Ule former method will 
generaJlj bo found lo be the ehetto and tnore cotwenient; but when 
Uie terms sre large, it ie oflen diflicult to Jetermine whether the frac- 
tion is in its wmplest £bnn, without finding their greatest common . 
divisor. 



2. Reduce -^ to its lowest terms. 



Ans. i 



5. Reduce -tf- 
7. Reduce ff. 
9. Reduce -M-. 

11. Reduce -f+f. 

13. Reduce fjf- 

15. Reduce -^^. 

17, Reduce -^rV^r- 



4, Reduce f, 

6. Reduce f|. 

8. Reduce if. 

10. Reduce -Mr- 

12, Reduce -Hl- 

14. Reduce 4if. 

J 6. Reduce Hfrf. 

18. Reduce -Hff. 

CASE II. 
^ to a whole oi mixed number. 



, . ]Othe given fraction. But the value ofa 5)1T 

ftocdon is the i^uotiont of the numerator divided -s^ . 

bj the denominator. (Art. HO.) Hence, °6 ^''^■ 

1.21< To reduce an improper fraction to a whole, or 
mixed number. 



20. Reduce -^ to a whole or mixed number. 



Quest.— -OSs. Wiiat is met 
a i^eiien altered by reducing 
on toipropsr fmclTon reduced 



liy lowest temiB? Is the Talua of 
, to its lowest terms ! 121. How ia 
a whole or mixed number 7 
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110 KEDUcTioK OF [Sect. VI, 

Reduce the following fractions to whole or mixed 

21. Reduce -V. 22, Reduce .SjA, 

23. Reduce.^. 34. Reduce ■V'. 

25. Reduce i|. 35. Reduce -W", 

27, Reduce Y^. 28. Reduce A^ff. 

29. Reduce ■^. 30. Reduce .^i?-' 

CASE !II. 



Obs. In t there are 4 fourths, and in 15, there are 
5 times aa many. 4X15=60, and 3 fourtlis make 
'i fourths. Hence, 



133. To reduce a mixed number to an improper 
fraction. 

Multiply tki whole numb&- by the denominator of tl^frao 
tioii ; to the product add the giwn numerator. The mm 
placed over the given denominator, loill form the improper 
fraction required. 

Obs. 1. Any whole cumher may beexjireBseil intliG form ofafrae- 
lion without allcring its value, by making 1 ifto denominalor. 

3. A whole number may also be reduced (oa''---'--- -' '- 



ir of the &s£lian required. 

Thus 25 may be expressed by -^^ J-^, or ^ff-, &a,fot 
25=y=J^Ji=^tV^, &c. So !2=-ii2=^=.^==Y-; for, the 
quotient of each of these numerators divided by its de- 



32. Reduce %\ to an improper fraction. 



QiTEST. — 132. HowreducB a. mixed number to an improper fraction I 
Ohs. Howexpressawholenumbarinthsformofatraclionl Howre- 
duce a. vrficle number to a fiaction of a given denominator X 
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Reduce the following Jiumbers tn impiopd fiactlons: 

33. Reduce 9f. 34 Reduce 16?. 

35. Reduce 23i. 35 Reduce 45-^. 

Sr. Reduce 64A. 38 Reduce 56ff. 

89. Reduce 304^. 40 Reduce 725^. 

41. Reduce 45 to fifths. 42 Reducer2toeighths. 

43. Reduce 830 to sixths. 

44. Reduce 743 to fifteenths. 

CASE lY. 

45. Reduce | of f to a simple fraction. 

Analysis. — f of ^ is 2 times as much as i third of ^, 
Nowioff is^; for, multiplying the denominator di- 
vides the value of the fraction. (Art. 113.) And 2 thirds 
is 2 times #r, which is equal to M, o^f. (Art. 120.) 
The answer is i 



1 33. To reduce compound fractions to simple ones. 

Multiple/ all the rmmeraicm togeiher for a new nwneror 

for, and all the denominators together for a, Ttew denomi- 

46! Redtice 4- of f of f to a simple fraction. 

Am. fh, or ttV. 

47. Reduce i of +t of iV to a simple fraction. 

48. Reduce ^ of f of -J- to a simple fraction. 

49. Reduce -f of t^ of -H to a simple fraction. 

50. Reduce tJ- of -f of f of -f to a simple fraction. 
Operation. Since the product of the numera- 

1 t S S 5 *''^'' ''' *" ^^ divided by the product 
_of ^of 7of3= - of the denominators, we may can- 
g ? 4 7 28 eel the factors 2 and 3, which are 
common to both , for, this lo dividing the terms of the new 
fiaction by the same numh>-r, (Art. 90,) and therefore 
does not alter ita value (Art 116.) Multiplying the re- 

QuEOT. — 133. How are compoimdffaotion! reduced to eunple ones! 
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112 EKDCCTiON OF [Sect. VI. 

maining factors together, we have ift-, which is the an- 
swer required. Hence, 

124> To reduco compound fractions to simple ones 

Cancel all^Ae factors inMch a/re cojamcm to the immer- 
ators and denominators ; then muttwliy the remaining terms 
together as hfore. {Art. 123.) 

Oes. This methoi] not only shortena the operatioii of malCiplyinB, 
but at fhe same ^me reduces the answer to its lowest terms. A littfe 
pracUce will give the learnsr great fadlilj in its application, 

51. Reduce f of -^5 of -f to a simple fraction. 

Opm-ation. Y'nSl, we cancel the 4 and 3 
•" ■' '"--nthe 12 ir 



y vri * i, the denominator, which is equal 

^of l^of |=^-^«s- to the factors 4 and 3. Final- 
P Xt 1 I ]jr^ we cancel the 5 in the de- 

nominator, and the factor 5 in the numerator 10, placing 
the other factor 2 above. We have 2 left in the numera- 
tor, and 1 in the denominator. Ans. f, 

52. Reduce f of f of -ff to a simple fraction, 

53. Reduce -f of -J^ of -i^ of f to a simple fraction. 

54. Reduce \ oi % of -^ of i^ to a simple fraction. 

55. Reduce -^ of +^ of -^ to a simple fraction. 

56. Reduce -^ of -^4 of ^ of -A to a simple fraction. 

57. Reduce ■?■ of if of -Vf of -i^ to a simple fraction, 

58. Reduce -^ of -^- of -f of |^ to a simple fraction. 
iVoie.— For the method of reducing complex fraocions lo simple ones, 

see Art, 141 

CASE V. 
Ex 1 Reduce ^ and ^ to a common denominator. 
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Art 134, 12'>] fractions. 113 

Suggtstion — The object of this example is to find two 
other fractions, which have the same aenotninator, and 
whose values are respectively equal to the values of the 
given fractions, ^ and f. Now, if both terms of the first 
fraction -J^, aie multiplied by the denominator of the sec- 
ond, it becomes f , and if both terms of the-second fraclion 
■J-, aie multiplied by the denominator of the &st, it be- 
comes f But the fractions f and f have a common, de- 
nominator, and are respectively equal to the given fractions, 
viz: ■§— J-, and f=i. (Art. 116.) Hence, 

125. To reduce fractions to a common denominator. 

Mutiij)ly eadtf nwmeraior ndo all the denominators except 
tisoumforaa€wnwneraSor,and all the denominators together 
for a common denominator. 

'Z. Reduce \, % and f to a common denominator. 

O'peration. 
1x4x6=24 ) 

3x2x6=36 > the three numerators, 
5x3x4=40 ) 

2x4x6=48, the common denominator. 
The fractions required are ff , ^, and ^. 

Obb. It is manifost Ihitt the procees uf reduciuv Ihictions to a com- 
laon denommatoi', does not change tbeii value ; &r, it is simply mnl- 
lipljidg eE\clinuniet!ilor and denominator oftliB given fractions bjthe 
eamc number. (Art. 116.) 

3. Eeduce -f, ^, and ■? to a common denominator. 

^ns- -ftV, T¥ij, -HS- 

4. Reduce -f, -f , and -f- to a common denominator. 
Reduce the following fractions to a common denomi- 
nator : 

5. Eeduce f , \, f , aad f . 6. Reduce % f, % and f. 
r. Reduce 4-, -?,.ftr, and -1^. 8. Reduce-^, f,-H, ajid-f. 

QoKST. — 125. Howarefraoliona reduced lo a common denominator ! 
06s. Dobs the process of ri^ducins fraelions to a common denominator 
niter Iheir value ! Why not ! 
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114 KEDucTioN OF [Sect. VI. 

9. Reduce -Si, ft, and -H-. 10, Reduce T^,-iVir, and ^. 
11. Reduce A, -H, and T^f. 12. Reduce -ft, f?^, and ifg- 



Operation. We first lind the le 

2)4 " 6 " 8 multiple ofall the given denomi- 

2)2^d'i^4 nators^ which is 24; (Art. 102;) 

■ y ^y^ and this is the least common de- 

2x.x3x.=.4,«.ei„,.™fr»%:rr,L gits 

com. denom. ^^^^^ jp ttoenty-fowrths without al- 

tering their value. This may evidently be done, by mul- 
tiplying both terms of each fraction byftie number of times 
its denominator is contained in 24. {Art. 116.) Thus 4, 
the denominator of the first fraction, is contained in 24, 6 
times ; now multiplying both terras of the fracUon \ by 6, 
it becomes ^. The denominator 6 is contained in 24, 4 
times ; and multiplying the second fraction -J by 4, it be- 
comes ift-. The denominator 8 is contained in 24, 3 times ; 
and multiplying the third fraction -f- by 3, it becomes ■^. 
Therefore if, -^, and ^ are the fractions required. Hence, 



I. Find, the least commum multiple ef all the denominators 
of the giiien fractityns, and it will be the hast common denomi' 
nafor. (Art. 102.) 

II. Divide the least conwwn denominator by the denomi- 
nator of each cf the given fradioits, and mnUiply the quotient 
by the numerator ; — ikeprodacts will be the nwmeroiors re- 
paired,. 



Quest. 136. How are fractions (educed to tlie least cc 
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Obi Mollipljing each numerator into the number of times ifa 3e- 
nommatot is contamBd in tbe least commoQ deiiominator, in ia effect 
multiplying both terms of thit ^vea fractions by the same number. 
For, if we multiply esich denominator bj the number of times it ia 
contained in the least common cieBominator, the product will be equal 
to the least canimon dengminalor. Hence, the new fraotions must be 
of the saino value aa the given fraoUons. (Art. 116.) 

14. Reduce f, f, and J to the least com. denominator. 
2x3x2=13, the least com. denominator. 



o\!5 " 4. ■' R Now (12'^3)x2=8, numerator of 1st. 

' l „ „ „ o (12-4ix3-9, " of 2d. 

^'L^—l (i2-^e)-X5=10, " of 3d. 

1 " 2 " 1 Ans. -ft, iV, and if. 

15. Reduce -J and 1% to the least common denominator. 

Ans. -^ and f^. 
Reduce the following fractions to the least common de- 
nomin 



f, f-,andf. 17. f,-J-, and-H-. 

f, i, T^, and ^. 19, i, i, A, and A. 

■A, i, i, i, and f. 21. -iV, ^, and jV- 

tV, A, and -rfr. 23. -H, f, and ^■ 

f, -^i and if. 25. -fs, t^-, and ff. 

ADDITIOM" OP FRACTIONS. 



Ex. 1. What IS the sum of i, -f, |, and i 1 

Suggestion. — Since all these fractions have the same de- 
nominator, it is plain their numerators may be added as 
well as so many pounds or bushels, and their sum placed 
over the common denominator, will be the answer re- 
quired. Thus, 1 eighth and 2 eighths are 3 eighths, and 
3 are 6 eighths, and 5 are U eighths. Ans. V, or !^. 

_ Quest.— Ots. Does this process alter the value of iha givEn frao- 
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ADDITION OF [Sect. VI, 



2. What is the sum of i,f, 

3. What is the sum of f , -f, 

4. What is tho sum of-^, \%, 

5. What is the sum of -ft, -ft-, 

6. What is the sum of -^j ^, 

7. What is the sum o! ^, -^, 

8. What is the sum of -fj-, 

. What is the sum of -Jf, fj, 



and i1 
and-f? 
-ft, and -ft? 
-ft, -ft, and -H? 
^,i^,and^? 

^, ^, and -j% ? 
A,:ft,aiid-ft? 



10. What is the sum of -Wir, tU, ^^^V, and T^t 



1 1. What is tlie sum of f , ■§■, and f ? 
Soltdion. — ^+a-f-6=f, or l-J-- Arts. 

12. What is the sum of i, and i? 

Suggestion, — A difficulty here present itself; for it ia 
manifest that I half added to 1 third will make neither 2 
halves nor 2 thirds. (Art 22.) This difficulty may be 
removed by reducing- the given fractions to a common de- 
nominator. (Art. 125.) Thus, 

, 2~2 J the new numerators. 

The fractions reduced are f and f. and may now ba 
added. Thus, f +f=f . Ans. 

137> From these illustrations we deduce the follow- 
ing general 

RULE FOR ADDITION OF FRACTIONS, 

Sedmce the fractions to a common denominator ; -tdd their 
nv,merators, and yiace the sum over the common dmom- 
tiator. 

Oua. 1. Compoami Jrociions must, ot coixise, be tedaced to simple 
I, before attempting 1^ reduce the given fractions to a commoa de- 
■i-"— (Art. 1337) 
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3. iljix«i numiei'f may be reduced to mipropei: fractions, tben sjldei 
Mcording to the rule ; or, we may add the wnolo numbers sai frac- 
tional p^ts separately, and then unite their sums, 

13. What is the sum off, and -f! Am. f=lf,or If, 

14. What is the sum of -f, and f ? 

1 5. What is the sum of f, i, and -f ? 

16. What is the sum of i -H, andi? 

1 7. What is lie sum of tV, f , and -ft ? 

18. Whai-Js the sum off, A, and -ft-? 

19. What is the sum of iiff, f, and f ? 

20. What is the sum of ^, i, and V ? 

21. What is the sum of i, f, -f, and -f ? 
23. What is Ihe sum of i, -f, f , and f ? 

23. What is the sum of |, ^ of i, and ts ? 

24. What is the sum of f , -f , -J of i, and f ? 

25. Whatistheaumof-f of3, fof-J-, and-l? 

26. What is the sum of 2i, 6i, and f ? 

ar. What is the sum of -f of 2, ^^, and 5f ? 

28, What is the sum of fl, -fi, and iJ! 

29, What is the sum of 35-S-, -f|-, and f of f ? 

30, What is the sum of ^, 6^. If, and f ? 

SUBTRACTION OF FRACTIONS. 



MESTAI. I 

Ex. 1. Henry had -f of a watermelon; and gave away 
f of it: how much had he left? 

Solution 3 sevenths from 6 sevenths leaves 2 seventha 

Am. ■?. 

2, John had -f- of a hushel of oh^stnuts, and gave away 
■f- ; how many had he left 1 

3. If I own -f- of an acre of land, and sell -^ of it, how 
much shall I have left ? 

Quest,— 06s. How are miscdnumbeta added! 
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118 suBTJtAcTioN OF [Sect. VI 

4. A man owning 1 of a siiip, sold -f : what part of 
the ship had he left? 

5. William had i^ of a dollar, aad sprait -^: how 
many tenths had he left ? 

6. What is the difference between -^ and -tf ? 

7. What is the difference between ig- and -^^ 
S. What is the difference between H and -ff ? 
9. What is the difference between -J^ and fj- i 

10. What is the difference between VW and -jVir' 

EXERCISES FOR THE SIATE. 

11. From -^ take jSr 
Solution, — tV — -h -f- 4i? 

12. Promf lakef 

Suggestion. — A difflcaity heie meets the learner, simi 
lar to that which occurred m the 1 3th example of addi 
lion of fractions, yiz that of aubtractrng a fiaction of 
one denominator from i fraction of a diffeient denomina 
tor. 'He must therefoip reduce the fractions to a com 
mon denominator, before the 'oibtraction can be per 
formed. 

''is KS?" }"■"■"»«■""'■ (AJ' '25.) 
Also 6X*=24, the common denominator. 
The fractions are 1^ and if. Now ^ — iSi=3fV. Ans. 
13S> From these illustrations we deduce the follow- 
ing general 

RULE FOR SUBTRACTION OF FRACTIONS. 
Reduce the given fracHons to a common, denominator ; sub- 
tract the less Kwmerator ftom the grcater-jand place ikeremahy. 
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13. Prom -f take -J. Ans. f. 

U. From? take f. 15. From -H take t^r. 

16. From -i^ take -J. IT. From ff fake -f. 

18. From fk taie tW- J9. Fi^om ii take -,%- 

20. From t^ take iV^ '^^^ From f take -ft. 

22. From -^ take H.. 23. From -^ take -ft- 

129. Mixed numbers may be reduced to improper 
fractions, then to a common denominator and subtracted ; 
or, the fractional part of the less number may be taken 
from the fractional part of the greater, and the less whole 
number from the greater, 

24. From 8J take 5f . 



Operation. 
^«s.f=2i 



17 thirds from 25 thirds leaves.) 
thirds, which are equal to 2f. 



ftr iTiiia Rl. ^trfe.— Since we cannot tako 3 thirds from 1 

ur uius, o^ third, weborrow a unit, which, reduced toiftinto 

51 and added lo 1 third, malies 4 thirds. Now 3 

J « c Oi. thirds from i thirds leaves 2 thirds : 1 to carry to 

•^^- ■^ 5 miOi^ 6, and 6 from 8 leaves 2. 

25. From 12# take 1\. Ans. 5|-. 

26. From 15^ take 9 j. 

27. From 25f take i7f. 

28. From 37^ lake 19f 
39. From 2 lake i 

Suggestion. — Since 5 fifths make a whole one, in 2 
whole ones there are 10 fifths ; now a fifths from 10 fifths 
leaves 7 fifths. Ans. ^, or If. Hence, 
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I To subtract a fraction from a wliole number. 



h^ore. (Art, 128.) 

Obs. If the frflcdon lo be aubltacteil is a proper fraction, we may 
simply borrow a unit and t!ike the fracUon from \\m, leraembering to 
(Jiojirash the whole Jiamber by 1. (Art, 3G.) 

30. From 6 take -f, Aiis. 5\. 

31. From 65 take 25,^. 

32. From -f of ^ take i of ■?. 

33. Fromioff takef of-a?. 

34. From f of 10 take -f of 6. 

35. From i of 24 take f of 27. 

MULTIPLICATION OP FRACTIONS, 
MENTAL EXERCISES. 

1. If a man spends i- of a dollar for rum in 1 day, how 
mucli will he spend in 7 days ? 

SvggesHoTi, — If he spends ■!■ in 1 day, in 7 days he will 
spend 7 times -^ ; and ix7 is i. Am. i of a dollar. 

2. If a man spends -J of a dollar for rum in 1 week, 
how much will he spend in 4 weeks, Ans. -^ or 3^ dolls. 

3. If 1 maa drinks -f- of a barrel of beer in a month, 
how much will 10 men drink in the same time ? 

4. What coat 4 yards of cloth, at 2^ dollars per yard ? 



—4 yards will cost, 4 times as much as I yard ; 
and 4 times i is 4 halves, equal to two whole ones : 4 
times 2 dollars are 8 dollars, and 2 make 10 dollars. 

Ans. 4 yards will cost 10 dollars. 

5. What cost 6^ bushels of peanuts, at 3 dolls, a bushel ? 

6. What cost 1 0^ pounds of tea, at 4 shillings a pound ? 

7. If 1 drum of figs costs 16 shillings, what will 3 
fourths of a drum cost? 

Then 
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8. If an. acre of land produces 40 bushels of corn, how 
many bushels will 3 eighths of an acre produce f 

9. If a man can travel 50 miles in a day, bow iar can 
he travel in 2 fifths of a day ? 3 fifths 1 4 fifths t 

10. Henry's kite line was 90 feet long, but getting en- 
tangled in a tree, he lost 3 ninths of it: how many feet 
did he lose?- 

1 3 1 • We have seen that multiplying by a whole 
number is taking the mnlliplzcand as many times as there 
are units in the multiplier. (Art, 46.) On the other 
hand, 

If the multiplier is only & pari of a unit, it is plain we 
must take only a. pari of the multiplicand. That is, 

132> MiM/^ying by a fraction is taking a c&iedn. 
PORTION of the imdtiflir.and as many times as there are Ulx 
portions <^a unit in the multiplier. 

Multiplying by -J, is taking 1 W^of the multiplicand 
once. Thus,6xi=3. (Art. 104. Obs,) 

Multiplying by -J, is taking 1 third of the multiplicand 
once. Thus, 6x1=2. 

Multiplying by f, is taking 1 third of the multiplicand 
twice. Thus, 6xf=4. 

Obs. If the moItiplieF is a utut, the product is egucd to the multi- 
plicand ; if tha multiplier ia greater than a unit, the product isgrealer 
than the multiplicand; (Art. 45;) and if Iho multiplier ia less than a 
unit, Iho product is !sss than the multiplicand. 

EXERCISES FOR THE SLATE, 
CASE I, 

11. If a bushel of corn is worth ij-of a dollar,howmuch 
is 5 bushels worth ? 



Quest. — 131. Whatia meant by multiplying by a -whole number! 
133. Bvaftaction! ByilByi? By "ll By -§-1 By i? Oba. It 
.the muMplier is a unit or 1, what is tlie proilnct equal to '. Wlien the 
multiplier is greater tlian I, how id the product, compared with tho 
multiplicand ! Wlien less, how ! 
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—5 bushels will cost 5 times as much as 1 
bu^el. Now iX5=|-, or 2i ; that is, 5 times i are 5 
halves, equal to 2 and 1 half. Ans. 3^ dollars. 

12. Multiply f by 5. Ans^, or 3^. 

13. Multiply 1^ by 8. U. Multiply f by 12. 
15. Multiply^ by 18. 16. Multiply fj by 10. 

17. If a pound of tea cost 6 shillings, how much will 
^ of a pound cost ? 

Solution. — Multiplying by f, is taking 1 third of the 
multiplicand toice. {Art. 132.) Now 1 third of 6 is the 
same as 6 thirds of 1, or % ; and 2 thirds of 6 must be 2 
times as much ; that is, -g-xS^-V ! and V=4. Ans. 

Wofe.— Since the proiliict of any two nambBra. -will be ttie sopne, 
nhichover is taken for.the mulliplipr. (Art. 47,) the fraction may be 
talien for the jiuKiiilicand, and the whole number for thfl moltipUer, 
when it is mors convenifnt. 

Thus, fx6=-S^, or 4 ; and 6x|=4. 

IS. Multiply 19 by -J. Am. 3. 

19. Multiply 10 byf. 20. Multiply ISbyf. 

21. Multiply -I by 2, Ans. ix2=^, or \\. 

Suggestion. — Dividing the denominator of a fraction by 
any number, multiplies the value of the fraction by that 
number. (Art. 114.) Now, if we divide the denominator 
8 by 2, the fraction will become f , which is equal to 1-J-, 
the same as before. Hence, 

133< To multiply a fraction and a whole number 
together. 

MvMvply tlte immea-oiar <f ihefraclion. by the whok nwnber, 
and write the jnoduct ovei- the datiominiitor. 

Or, divide the demmiiialor by the lolide. number, when this 
am bt dme. vnthovt a remainder. (Art. 1 14.) 

Quest.— 133. How multiply a frncljonand a whole number logellier t 
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Ahts. 133-lS-i. ft.] liiAunoiis, 123 

Ona. I. A fraction is ivmltipliqd into a number cqaai ki its dsnenti- 
natar by cancdiiig the dcBominntor. (Arts, 89, 91.) Thua ^X7= i. 

2. On the same principle, n fraction is multiplied into ansJ'acior 
in ita rfeHomiuaioi-, by casotitog- that fnctBr. (Aria. 91, 114.) Thus, 

22. Multiply -tt- l^y 5. Ans. ^, or 3, 

23. Multiply -^ by 9. 24. Multiply if- by 25, 
25. Multiply 36 by if. 26. Multiply 120 by U- 
27. Multiply ^ by 25. 28. Multiply m ty 50. 
2a Multiply 9i by 5. 

OperMien. 5 times -J- are ■§■, which are equal to 2 
9i and i. Set down the i. 5 times 9 are 45, 
5 and 2 {which arose from the frftction} make 

Ans. 47^ 47. Hence, 

1 3 4< To multiply a mixed number by a whole one. 
Mvlti^ the Jradiomd part and ike ipkele number sepor 
reMy, imd im-Ue the 'products. 

30. Multiply 15f by 7. Ans. HO-i-. 

31. Multiply 26J- by 10. 32, Multiply 48^ by 8. 
■33, Multiply 24 by 3^. 

Operatum, We first multiply 24 by 3, then by -^j 

2)24 and the sum of the products is 84. Mui- 

3^ tiplying by -J- is taking /me half of the mul- 

'~f2 Eiplicand once. (Art. 132.) But to find a 

22 half of any number, we divide the Dum- 

, -^ berbyS. (Art. 104. Obs.) Hence, 

134n *. To multiply a whole by a mixed number, 
Midlvply first by the integer., tlmn by tM fractimi^ and add 
the produiis tegether. 

34. Multiply 27 by S^. Ans. 90. 

35. MuJtiply 63 by lOf . 36. Multiply 75 by 12f. 

Q,UEET.--Oi!. How in a ftaciion loulliplieil byamimbaf equal to 
ils denominator? How by niiy factor in il3 denominator ! 134, How 
h araiisd nnmbcr multipiicil by a whole onoJ 131, u. How is a 
tvholo Qumbei; multipliod by a mised number i 
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37. A man owning -f- of a ship, sold f of what lie 
owned. What part of the ship did he sell 1 

Analysis. — \ of f is 1^ ; for, multiplying tiie denomi- 
nator by any number, divides the value of the fraction. 
(Art 1 13.) Now 2 thirds of f is twice as much ; that is, 
■ft^X2=^, which, reduced to its lowest terms, is f, Ans. 

Or, we may reason thus: Since he oivned -f, and sold 
■f of what he owned, he must have sold ^ of f of the 
ship. Now -f of f is a compound ftaction, whose value 
is found by muiliplying the numerators together for a 
new numerator, and the denominators for a new denomi- 
nator. (Art. 123.) 

Solution.- — ^X3=T^; or %. Ans. Hence, 

135. To multiply a fraction by a fraction. 

Multiply the numeraton together for a new nwaerator and 



38. Multiply i by f . An$. -j^^. 

39. Multiply ? by f. 40. Multiply i oy -J. . 
41. Multiply A by %. 42. Multiply ^ by f. 
43. Multiply -f and 1 and -J- and f together. 

Operation. „. , , „ , , 

J 2 ? 4 2 Since the factors 3 ana 4 are common 
_X~x~X-= — both to the numerators and denomina- 
7 ? ^ 5 35 tors, we may caned Ihem^ and multiply 
the remaining' factors together as in reducing compound 
fractions to simple ones. (Act 121) Hence, 

Quest. — 1^. ITow ia a fracUon multiplied by a fraction \ Ols. To 
what 19 the ptocess of multiplying ono fraction by another similar \ 
136. How multiply fractions together by cancelation ! 



rii,y Google 



Arts. 135-137,] practions, 125 

136. To multiply fractions by Cancelation. 

Cancel ail Hie factors common both to the iiiimeraiors and 
denominators ; then mdtifly the retaaining fadors in t/ie 
nii/me}-aiors iogelker for a 7iew numerator, and those remain- 
ing in the denominators for a new denominator, as in reduc- 
tion of cowpound fractions. (Art, 1^.) 

Obs. J. This prooE3B,^A"ffect, y| 
mecntors and that of ^:3«iiDnjp 
there&ta Joes not alterM"" "" '" 



Joes not alterifc'va' 
9. Care must be taMaiftt 
ly ecpicd to tii&#Gafic 



exactly equal to tb^feiiceled in the denominators: 

44. Multiply ^|U^ -Ans. f 

45. MultipIy«^^|Rjd -J. Ans. ■^. 

46. Multjply^^^lnd f 

47. Multiply |if tV and \ and +f. 

48. Multiply 1^ by -Jf and i and f and ^. 

49. Multiply -H by -ft and -^ and -^ and f . 

50. Multiply 7f by 3^. 

Sohdioit. — 7i, reduced to an improper fraction, be- 
comes ^, and Si becomes J-^ Now ^X^=^^, or 
25. Ans. 

137. Hence, when the multiplier and multiplicand 
are both mixed numbers, they should be reduced to im- 
proper pactions, and then be multiplied according to the 
rule above. 

EXAMPLES FOR PRACTICE. 

1. "What wOl 12 apples cost, at ^ of a cent apiece ? 

2. If a bushel of wheat weighs f of a hundred weight, 
how much will 10 bushels weigh ? 

3. If a man earns -f- of a dollar per day, how much 
can he earn in 12 days? 

Quest.— OSs. How does it appear iliat this process will give the 
true answec ? What ia necessary to be observed with regard to can- 
celing factors '. 137. Wlien the multiplier and mHllipUoand are miied 
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126 uruLTiPLiOATiON OF [Sect, VL 



Illy c( 
how much. wHl they consume in 15 weeks ? 

5. If I bum -J of a cord of wood in a month, how much 
shall I bum in 12 months? 

6. If a man can reap ^ of an acre of grain in a day, 
how many acres can he reap in 9 days? 

7. If a pound of powder is worth 6 shillings, how much 
is f of a pound worth! 

8. If a gallon of oil is wd(jji 7 shillings, how much is 
§■ of a gallon woiih 1 

9. When beef is 1 dollars a barrel^ -how much will f 
of a barrel cost '! 

10. What -will i of a firkin of ^!!fcOst, at 15 dollars 
aiirkin? 

11. At 5 of a dollar a cord, how machiwiU liie sawing 
of 20 cords of wood amount to ? 

12. What will 16 pounds of cheese coat, at 8^- cents 
per pound ? 

13. What cost 9 dozen of eg^ at 12i^ cents per dozen? 

14. What cost 15f yards of cambric, at 15 pence per 
yard? 

15. What cost 1 i-t cords of wood, at 1-J- dollar per cord ? 

16. At 12 cents a pound, what cost 2f pounds of pep- 
per? 

17. At 5 shillings a pound, what cost 12|- pounds of tea? 

18. What will 6 pounds of starch come to, at 12-J cents 
per pound ? 

19. What will 18 ounces of nutmegs come to, at 6i 
cents an ounce ? 

20. At 12f cents a yard, what will 17 yards of cotton 

2 1 . At S\^ dollars a yard, what cost 1 5 yards of broad- 
cloth ? 

22. What cost !5J yai'ds of ribbon, at 10 cents per 
yard? 

23. What cost 22 poelcet handkerchiefs, at ^ of a 
dollar apiece ? 

24. At -ft of a dollar a yard, what will -f- of a yard of lace 
cost? 
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Art. 137.1 fractions. 127 

25. At ^ of a dollar n yard, what will f of a yard of 
muslin come to 1 

26. At i of a dollar a bushel, what cost ^j of a bushel 
of wheat ? 

27. What will f of a pound of tea cost, at -I of a dollar 
a pound ? 

28. What cost 66 bushels of apples, at 18^ cents a 
bushel ! 

29. At 62^ cents a yard, what cost 12t^ yards of balzo- 
rine? 

30. What cost 18^ yards of (ape, at 6f cents per yard ? 

31. What cost 13 bushels of oals, at 18f cents per 
bushel ? 

32. What cost 31^ yari^s of sheeting', at -J- of a dollar 
per yard? 

33. At ^ of a dollar a quart, what cost 8^ quarts of 
cherries? 

34. At 3i shillings a yaid, ivhat cost 7i yards of g'mg- 

35. What cost lif bushels of potato*^ at 18^ cents a 

36. At 7| shilling's a yard, what cost 8f yards of silk? 

37. At -| of a dollar a bushel, what cost 47+ bushels of 
peaches ? 

3S. What cost 63f pounds of sugar, at 9f cents per 
pound ? 

39. What cost Sf yards of ve!vet,at 3|do!ls.a yard ? 

40. What cost 9|- yards of calico, at If shiUingsayarJ? 

4 1. What cost 25| pounds of figs, at ] 5^ cents a pound ? 

42. What cost 35f cords of wood, at ISJ- shillings per 
cord? 

43. What cost 175;^ bushels of com, at ^ of a dollar a 
bushel ? 

44. What cost 8f tons of hay, at 1 5^ dollars a ton ? 

45. If a man can travel 42i miles in one day, how far 
can he travel in 17^ days? 
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DIVISION OF FRACTIONS, 



Ex. I. A man divided f of a pound of honey equally 
among his 3 children : what part of a pound did eauh 
receive? 

Anati/sis. — I is one third of 3 ; therefore 1 child must 
have received 1 third of 6 sevenths, i third of G sevenths 
is 2 sevenths. Ans. Each child received f of a pound. 

2. If 4 pounds of loaf sugar cost f of a dollar, how 
much will 1 pound cost? 

3. A father gave his 2 sons -^Jf of a dollar : how many 
tvirelilhs did each receive ? 

4. A little girl bought 5 lead pencils for -15 of a shil- 
ling : how much did she give apiece for them ? 

5. A father gave -fj- parts of a vessel to his 6 sons : 
what part of the vessel did each receive? 

6. At -^dollar a yard, how many yards of French mus- 
lin can yon buy for 4 dollars 1 

Suggestion. — 4 dollars will buy as many yards as 1 
half is contained times in 4, or as there are halves in 4 
dollars. Now since there are 2 halves in I dollar, in 4 
dollars there are 4 times 2 halves ; and 4 times 2 halves 
are 8 halves. Ans. 4 dollars will buy 8 yards. 

7. At^.cent apiece, how many apples can I buy for 
6 cents? 

8. At -J- of a dollar a pound, how many pounds of 
almonds can you huy for 12 dollars? 

9. How many quills, at f of a penny apiece, can you 
buy for ^ of a penny ? 

Suggestion. — f of a penny will buy as many quilk as 
■f is contained limes in ^ ; and % is contained in %, 3 times. 
Atis. 3 quills. 

! 0. How many yards of cloth can I buy for ^ of a cord 
of wood, if I give i of a cord for a yai-d of clotb ? 
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t ^ of a dollar, what will I 

Analysis. — 1 is 1 third of 3 ; therefore, I bushel wilt 
cost I ihird part as much as 3 bushels. I third of ^ is f. 
Atts. -g of a dollar. 

We divide the numerator of the frac- 
Operation. tioQ %, which is the whole cost, by 3 the 
1^-1-3^^. Alls, whole number of bushels, and place the 
quotient 2 over the given denominator. 

12. If 4 yards of calico cost ^ of a dollar, what will I 
yard cost 1 

Operation. In this ease we cannot divide 

f*i~i^-i or a^. Ajis. the numerator of the dividend by 

4 the given divisor, without a 

remainder. We therefore multiply the denominator by 

the 4, which is in effect dividing the fraction. (Art. 1 13.) 

138. To divide a fraction by a whole number 

Divide the niimerator by the whole numier, tehett il can be 
done wiikovi a. remainder; but loken this cannot be d(me, 
multiply the denominator by the whole number. 

13. Divide ^ by 3. 

Fird Method. Second Method. 

-f+3=f, or \. Ans. \-^'^—-rij or -f. Am. 

14. Divide H by 6. 15. Divide if by 8. 
16, Divide V by 7, 17. Divide if by 19. 
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L30 B,iTH,r< lF [Sect. VI, 

18. Divide ^ by 9. 19. niWJe %■} by 8. 

20. Divide U\ by 25. 21. Divide ii% by 30, 



22, At .j" of^ 3 dollar a pound, how many pounds of 
hooey can be bought for f of a dollar? 

Suggestion. — Since-}- of a dollar will buy 1 pound, -J- of 
a dollar will buy as many pounds as -J- is contained times 
in \. Now ^ is contained in -f-, 3 times. Ans. 3 pounds. 

23. At -| of a dollar a bushel, how much barley can be 
bought for f of a dollar ? 

We first reduce the given 

Fird Operation. fractions to a common denomi- 

f^-Jf nalor; (Art, 125;) then divide 

i—-^ the numerator of the dividend 

i'S-^^H- -^™«, by the numerator of the divisor, 

as above. 

Obs. ], Afler the fractions are reduced to a common denominator, 
it will be perceivoc] that no use is made of tlie common denominator 
itself In practice, tlierefore, it is simply meceBaary to multiply the 
niemeralor of llie dividend by tlie daioaiinalor of l!ie divoBor, aiid the 
denmiiniUor of the dividend by the mimeralor of the divisor, in the 
wune manner as twotractionB are reduced to a common denominator; 
or, what is the same in efTect, invert the iliiisor, and proceed as in 
multiplication of fractions, (Art, 135.) 



Note.— To invcTt a fraction is to put the namerator in iJie place of 
the denominator, and the denominator in the place of the nnmerator. 
Thus, in the example above, inverting the divisor -f^, it becomes -f ; 
and ^X5^^^i "r l-J, which is the same as before. 

Again, we may also illustrate the principle thus : 

Secon-d Operaiimi. Dividing the dividend ^ by 2, the 
f.T-2=f quotient is ^. {Art. 113.) But it ia 

|X5=V^ required to divide it by onlj' i- of 2 ; 

And-^^lf. Ans. consequently the f is 5 times too 
small for the true quotient. There- 
fore -I multiplied by 6 wUl be the quotient required. 
Now ■|xS=V', or \\, which is the same result as before, 
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Obb. 2. By esamiiiiitioii the learner will percdve that this proceas 
is prededy me name in effect as the preceding ; for in both eases the 
denominator (if the ditidend is maltijilied tw the numeralorof the di- 
ni»™ nn.i ika nn^^minr of tile dividend, by the denominator of tha 



139. To divide a fraction by a fraction, 
I. If the given fractions have a 



II. When the fractions have not a common denominator, 

InveH the iH-insar, and proceed as iw muUiplication offiao 
lions. (Art 135.) 



n by a fracfirai depends upon 
ion^ have a comniDn denomi- 
oator, the nnmeraWr'of the dividend, divided hy the numetalor of the 
divisor, will give Uie true quotient. Now multiplying the numerator 
of the dividend by Uie dcnomioator of tiie divisor, and the denomi- 
nator of the dividend by the numerator of the divisor, is in effect re- 
ducing the tvio fraclious to a common denominator. The object of 
inverting tlie divisor, ts simply. for convenience in niultipiying. 

24. Divide f of f by I^^. 

Soluiioii.—i of j-^sh, and U=f. Now A->f=AX-^, 

25. Divide 7^ by 2^. An^. S-J-, 

26. Divide 13i by f. 27. Divide -f by I-^. 
28, Divide # by if, 29. Divide i? by -Jl. 



Quest.— 139. How is one fraction divided by another when tl 
have a common denominator ! How, when th«v haVR not comn 
denominators 1 Obs. How proceed when the i 



compound fVacliOna, or mixed numbers ? Upon wliat principle doea 
., .i._i .r j...!j; » — =_.j| (^ ^ fraction, depend! Why miil- 



nethod of dividing a ^'action b 
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DiviiioN OF [Sect. VI, 

^ by -J of-?. 

For convenience we arrange the 
numerators, (wWch answer to divi- 
dends,) on tlie right of a perpendic- 
ular line, and the denominators, 
(which answer to divisors,) on the 
left ; then canceling the fe.ctors 3 
and 2, which are common to both 
sides, (Art. 91, a,) we multiply the 
remaining factors in the numerators tog;ether, and those 
remaining in the denominators, as in the rule above. 
Hence, 

140> To divMe fractioas by Cancelation. 
Having inverted ike divisor, canrd all Ike factors common 
hotk to the numerators and deaominaiors, and proceed as in 
multiplication offractioiM. (Art. .136.) 

Oaa. Before airanging the lermB of the divisor &r cancela^on, il 
is always necessary to invert (hen), or auppoaa ihem lo be inverted. 

31. Divide 4^ by 2J, Ans. 2. 

32- Divide t of 6 by J of 4. 33. Divide 4i by i of Y' 

34. Divideiofffby-i-off 35. Divide i4j of -f by ?. 

36. Divide -J of 15f by 4f . 37. Divide f by ff of -f^. 

38. Divide i by -ft of 2f . 39. Divide 25-J- by i of 26. 

CASE III. 
40. Attierchant sent 19 barrels of flour to supply some 
destitute people, allofcing f of a barrel to each family. 
How many mmilies shared in his bounty? 

So^iiiioR.— -If f of a barrel'^upplied 1 fejnily, 12 barrels 
will supply as many families as -f is co.tjtained times "in 12. 
Reducing the dividend 12 to the form of a fraction, it be- 
comes -V; now inverting (he divisor, we have -4*Xi=^^, 
or 18. Ans. 18 families. 

QnEST.— 140. How divide fracUona by oaneelalion 1 How arran^ 
the terms of the given frapiions ! Obi. What must be doue to tlie divi- 
sor Ijefote arranging its terms ? 
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Or, we may reason thus : i is contained in 12, as raany 
times as there are thirds in ]2, viz: 36 limes. Now 2 
thirds are contained in 12, only haK as many times as 1 
third; and 36-^2-18. Ans. Hence, 

141. To divide s. whole number by a fraction. 

Redwce the whole nwttber to the form <f a fractim, (Art. 
122. Obe. 1,) and then proceed according to the rule for di- 
•mAing a framon by a frOAiion. (Art. 139.) 

Or, mvUiply the vihole number by the denominator, and 
divide Ihe product by the mitnerator. 



41. Divide 120 by 3*. Ans. 33^. 

42. Divide 35 hy f . 43. Divide 47 by -f . 
44. Divide 165 by ^. 45. Divide 237 hy -H-. 

1 42. From the definition of com/plea fractions, and 
the manner of expressing them, it will be seen that they 
arise from divukn of fractions. Thus the complex frac- 

H 
lion —, is the same as ■S-^f ; for, the numerator 4^^-, 

and the denominator l-i=f ; but the numerator of a frac- 
tion is a dividend, and the denominator a divisor. (Art. 
109.) Now ^-i~i~^, which is a simple fraction. Hence, 

143. To reduce a complex fraction to a simple one. 
Consider the denominaior as a divisor, and proceed as m 

di-msion of fractions. (Art. 139.} 
21 
46. Reduce ^ •<> 8- simple fraction. 

Operation. 



Qdest.— 141, How is a whole irtrnibeF divided by a frtwtion ? Obi. 
How by a mised number! 143. From whst do comples ftactioiw 
ariae ! 143.' How reduce tiiem to simple fractions ? 
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47, Reduce _ 



ivisfoN OF [Sect. YI. 

mplc iraction, Ans. 4jS-. 



48. Reduce _5 to a simple fraction. 



49. Reduce ^ to a. simpie fraction, Aiis. ■^^, 

50. Reduce the following complex fractions to simple 

41 8 9i 12-J- 18i 20f 
"6"' 5f 7i* &f' T^' 253.' 



144. To multiply complex fractions together. 

Mrst reduce the complex fiactiom to simple ones ; 
143 ;) then arrange the terms, and caned the common 
oi in mvtti^icalioni^ simple fractions. (Art. 136,) 



reducing them to simpla oiii 

2. To divido one comple: 

pte friictioiis, then proceed i 



(Art. 



fnxtioii b; another, reduce them to 



.,2+v 



51. Mullipljgly^ 

Operation^ 
3 t 



The n erator i ^ (Art 
122.) Place the o the ght 
hand and 3 ti tiie 1 ft ol thp per- 
pendicula 1 ne Ihe ieBon a- 
tor 2-J— f vh cl must be nverted ; 

(Art 143 ) J e place the 4 o i the 

3 I 8=2f . Ans. right mid the 9 on the left of the 
line. 4J=1, and l-f=i, both of 
which must be airaiiged in the same manner as the terms 
of the multiplicand. Now, canceling the common fac- 
tors, we divide the product of those remaining on the 
right of the line by the product of those on the lefl, and . 
the quotient is 2i (Art. 135.) 
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Art. 144.] 



54. Multiply flv—hv—. 55- Multiply ^x-hv- 
'■^ j-^a^oyg^ '^^ 2-1 3^ ^f 

EXAMPLES POK PRACTICE. 

1. At -J- dollar pet bushel, how many bushels of pears 
can be bought for 5 dollars ? 

2. At -J of a penny apiece, how many apples can be 
bought for 18 pence ? 

3. At -f- of a dollar a pound, how many pounds of tea 
wil! 7 dollars buy ? 

4. How many bushels of pears, at l^ dollar a bushel, 
can be purchased for 15 dollars? 

5. How many gallons of molasaes, at 2^ dimes per 
gallon, will, 10 dimes buy? 

6. How many yards of satinet, at I-f of a dollar per 
yard, can be purchased for 20 dollars? 

7. At 4f dollars per yard, how many yards of cloth 
can be obtained for 25^ dollars? 

8. At &j- cents a mile, how far can you ride for 62f 

9. At 12t^ cents a pound, how many pounds of flax 
wil! 67^- cents buy 3 

10. At 16-|- cents per pound, how many pounds of figs 
can you buy for 87^ cents ? 

11. How many cords of" wood, at 6^ dollars per cord, 
will it lake to pay a debtof. 67^ dollars? 

12. How many barrels.of beer, at 1 If dollars per bar- 
rel, can be obtained for 95f dollars? 

13. A man bought 15^ barrels of beef for 124f dollars, 
how much did he give per barrel ? 

14. A roan bought IS-J- pounds of sugar for 94^ cents : 
how much did his sugar cost him a pou nd ? 

16. A lady bought I5f yards of silk for 145-,^ shil- 
lings : how much did she pay per yard ! 

16. Bought ISi baskets of peaches for 24-J- dollars; 
tow much was the cost per basket-?- 
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13Q COMPOUND [Sect. VII. 

17. Bought SOi yards of broadclotJi for 18H dollarst 
what was the price per yard ? 

18. Paid 375 dollars for 126^ pounds of indigo : what 
was the cost per pound ? 

19. How many tons of hay, at 16J dollars per ton, 
can be bought for 196i dollars ? 

20. How many sacks of wool, at 17-|- dollars per sack, 
can be purchased for 1500 dollars ? 

21. How many bales of cotton, at 15^ doJiars per bale, 
can be bought for 2500 dollars ? 

22. Divide U5-ft by 16. 23. Divide l&ff by 26, 

24. Divide 8526 by 45A- 25. Divide 12563 by 68^. 

26. Divide 854f by 18^. 27, Divide 103^ by 82^. 

28. Dividef of -ft- by C-j-. 29. Divide^-of 16byf of-^. 

30. Divide -ft of 30 by 19. 31. Divide f of f by 21. 

32. DivideAof-«by-?of31. 33. Divide-iS^ofaVbyioff. 



SECTION VII. 

COMPOUND NUMBERS. 

Art 146> Numbers nhioh express things of the 
same kmd or denomination, a' 3 pears, 7 roaes, 15 horses, 
are called fimpk numbers 

Numbers which express thmga of diffimif kinds or de- 
nomimtion'., as the divisions of vtoney^ weigM, ind WfO- 
sme, are called compound numbers Thus ti shilliiigs, 7 
pence , 5 pounds 3 ounces , 7 feet 3 inches, &c., are 
compound nnmbers 
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STERLING MONEY. 
147< Sterling Money is the national currency of 



4 farthings {qr. oi far.) make 1 penny, marked d. 
12 pence " 1 shilhng, " s. 

20 shillings " 1 pound, orsovereign,£. 

21 shillings ■' 1 guinea. 



3. The Pound Sterlin| 
SasereigTt. Acuonling Ca 
DoUart anil 84 cenla. 



!. In 5 pence, how many farthings? 
Salulionr. — Since iliere are i farthings in 1 penny, in 5 
pence there are 5 times as many ; and 5 times 4 are 20. 
Ans. 20 farthings. 

2. In 8 pence, how many farthings? In lOd.? In I2d. ? 

3. How many shillings arc there in 3 pounds? In 
f5? In £8! In £10? 

4. How many pence are there in 8 farthings? 
Solution. — Since 4 farthings make 1 penny, 8 farthings 

will make as many pence, as 4 is contained times in 8 ; 
and 4 is contained in 8, 2 times. Ans. 2 pence, 

5. How many pence in 13 farthings ? In 15 qrs. t In 
aOqrs-? In 25 qrs.? In 33 qrs.? In 36 qrs.? 

6. How many shillings in 15 pence? In 24d. ! In 
30d.? In 36d.? In 60d.? In 68d.? In r5d.? 

7. How many pounds in 25 shillings? In 30s. ? In 
403.? In65s.? In80s.? 'InSSs.? 



Is value in dollars end c< 
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TROY WEIGHT. 

Nole. — Most cMlJren have veiy emmeoiis or indistinct idsas of tho 
meighls and measures in common use. Il is, theteibCB, strongly J^ 
commended for teachen to tllnstrate them praciicaUy, by referrin); to 
Bome visible object of equal magnitude, or by elWIiitiog the oiuice; 
the pound; the linear inch, foot, yard, and rod; bIbo a square and 
cubic inch, ltiot,and yard; the pint, quart, giJIon, pecli, bushel, Stc. 

1 48. Troy Weight is used in weighing- gold, silver, 
JRwels, liquors, &c.j and is g-enerally adopted in. philo- 
Bopbical esperimenls. 

24 grains {gr.) mate 1 pennyweight, marked pwt. 

30 pennyweights '" I ounce, " oz. 

12 ounces " 1 pound, " lb. 

Obb. 1. The afandard of Wdghts and Moasurcs is different in dif- 
ferent States of the Union, In 1834, the Government of the United 
States aJopted a uniform standard, for the use of the Beveral custom 
houBes and other purposes, 

3. The siandaTd -anil of WeIgM adopted hy the Government, is the 
Tray Paunii of the United States Mint, which is identical with the 
Impsiial Troy pound of Englond, establielird by Act of Parlinment, 
A.D. 1836,' 

3. Troy WfflgM was formerly used in waghjng articles of every 
bind. It was introduced into Europe about the time of tho Crusades, 
from Cairo in Egypt, and was first adopted by the dty TVayes, in 
Prance, fiom whict some suppose its name was derived. Others 
think it was derived from TVoji-nowmi, the former name of London,f 

8, How many grains in 2 pennyweighter In 3 pwts? 
In 4 pwts i 

9, How many pennyweights in 2 ounces? In 3 oz.? 
In4oz.? In 5 oz.? 

lU. How many ounces in 2 pounds ? In S lbs. 1 In 
4 lbs, 1 In 5 lbs, ? In 6 lbs. ? In 7 lbs. ? In 10 lbs, ? 



Troy Weight used I Ropaal the Tab 
-- „-it introduced into Europe 1 From wl:_. 
Do all the Statee have the same eiandard of 
What is ihe standi 
Government of the United Stales! 
• Hauler on Weights end Meat 
iBTreasdry, MarcU 3,1831! ap 
t Hind's Arilhmcm A».^'). 



Obs, When was Trm Weight introduced into Europe 1 From what 
WBH its name derived^ Do all the Statee have the same eiandard of 
weiglits and measures.1 What is ihe standard unit of weight adopted 
by thf " -r.T— Yt_:„j o. 5 
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Aets. 148, 149.] 

AVOIRDUPOIS WEIGHT. 

1 49t Avoirdupois Weight is used in weighing gro- 
ceries and all coarse articles ; as, sugar, tea, coffee, butler, 
, flour, hay, &c,, and all metals, except gold and 

make 1 ounce, marked 
" 1 pound, " 
" 1 quarter, " 
1 hundred weight, 
I ton, marked 



pounil Trny conlains 5760 graina. 
■pound Avoirdupois " 7000 " Troy. 
Sunee " " 437^- " 

1 dram " " 37i|- " " 

3. The British Imperial Pound Avoirdupois is defined io be the 
w«ght of 27- AWu cubic inuhes of distilled water, at the tcmpera- 
tnre of Gi° Fahrenheit, when the harometer stands at 30".+ 

3. Orosa Wright ie the weight of goods with the boses, casta, of 
bags which contain them. 

riel weight is the weight of the goods only. 

4. Formerly it was the custom to allow 113 pounds for a hundrff 
weight, and 38 pounds for a quarter; but this practice has becom 
neafly or quite obsolete, in buying and selling all articles of com- 
meicB estimated by weight, the laws of most of the States as well ax 
geherid usage, cidl lOI) pounds a hundred weight, and 35 pounds a 
quarter. 

11. How many drams are tliere in 2 ounces? In 3 
oz.? In 4oz.? In 5 oz.? 

12. How many ounces in 2 pounds ? In 3 lbs. ? In 



4 lbs.? In 5 11 

13. How many pounds in 2 quarter 



QoEiST. — 149. In what is Avoirdupois "Weight tmed ! R 
Table. Point to an object that weighs an ounce. A pou 
How is the Avoirdupois pound of the United States det 
What ia gross weight ? Net weight ! How many pounds ■ 
merljr allowed for a hundred weight i For a qaarter ! 



rii,y Google 



[Sect. VII. 



APOTHECARIES' WEIGHT. 

150> AjwtheoMiei' Weight is used by apothecaries 
aod physicians in mixing medicines. 

20 graios [gr.) make I scruple, marked sc, orB. 

3 scruples " I dram, " ^r.,or3. 

8 drams " 1 ounce, " oz., or %. 

12 ounces " 1 pound, " ft. 

Oca. 1, Tiie pound and ounce in this waghtare the aame, as tht 
TVoy poand and ounce ; ihe other denominations are different. 
3. Dru^rs and medicines are booght and sold IjyarmrcfupfAs weight 

15. In 2 scruples, how many grains? In 3 sc. ? 

16. In 3 dramsj how many scruples? In 4 dr.? In 
6di.? In 7 dr.? 

17. In a pounds, how many ounces? In 3 lbs. ? 

LONG MEASURE. 

151. Long Measure h'assA in measuring distances 
or length only, without regard to breadth or depth. 



IS inches (in.) make 1 foot, 
3 feet "1 yard, 
6i yards, or 16!r ieet " 1 Tod, perch, or 

40rodB " 1 furlong, 
8 furlongs, or 330 rods " 1 mile, 
Smilea " 1 lesgue, 


marked Jl. 

yd. 

pole, ■■ r.orp. 
'■^ fur. 

I 

■'deg.0V°. 


360 degrees make a great circle, or the citcumfore 


noe of (he earth. 


Nriie.—i inches make 1 hand ; 9 inches, 1 span ; 18 inches, 1 cu- 
bit; 6 feet, 1 athom. 


Quest.— 150. In what ia Apothecariea' Weight 
Table. OSs. To what are the apolheoariM' ounc 
How are drugs and medicines boiwht and sold 


used! Recite the 

and pound equal ? 

151. In what is 



■e used ? Eeclle thB Tab 
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Aets. 150-152.] riUMBERS, 141 

Obb. 1. The slandard imii of Lsfiglk adopted by the General Qo- 
Temment, ia the Yard of 3 feet, or 3S inches, and la identical with the 
Imperial YanJ of England. It ia made of braes, and is determined 
from the scale of Troughton* at the temperature of 63° Fahrenheit^ 

S. Long measure is frequently called linear, oi lineal measure. 
Formerly the inch was divided into 3 barUycoma ; but ihe barlejcom 
is not employed as a measure at the present day. The inch ia com- 
monly divided either into eighths or tenths; sometiniea, however, it is 
divided into tineiftha, whidi are called lines, 

19. In 3 feet, how many iacLea? In 3 feet and 4 in,, 
how many inches i In i feet and 7 in. ! 

20. How many furlong's in Smiles and 2 furlongs? 
How many in 4 m. and 5 fur. ? In 6 m. and 7 fur. 1 

21. How many yards in 6feet? In !2ft.? In 16 il.? 
In 23 ft, ! 

22. How many feet in 27 inches? In 36in. ? In 41 
in.? In 64 in,? 

23. How many yards in 13 feet? In 17 ft.? InSSft.? 
In 30 ft. ? 

CLOTH MEAStJRE. 

152. Cloth Measure is used in measuring cJoth, lace, 
and all kinds of goods which are bought and sold by ihe 

3j1 inches fin.) make 1 nail, marked ni 

4 nails,or D in. " 1 quarter of a yard, " 

4 quarters " 1 yurd, 

3 quarters, or ! of a yard " 1 Plemiah ell, 

B quartera, or 14 yard " 1 English ell, 

6 quartera, or IJ yards " 1 French ell, 

Obh. Clolk measure ia a apeciea of long measure. The yard la 
jame in both. Cloths, laces, &c., are bought and sold by the K 
/ard without regard to their width. 



Quest. — Draws line an inch long upon the black-board. Draw 
one a foot, and another a yard long. How long ia your desk ! Your 
Seaeher's table! How wide! How long is the school room! How 



Obs. What is the standard unit of Length adopted by Congress I 

«nat is Long Measure often c^led! 158. In what is '^-'- >" 

used! Repeat the Table ! 06s. Of what is clolh meai 
What is the Idnd of yard by which eloths, laces, ifec. a 
told I 
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24. In 3 quarters, how many nails? In 5 qrs. ? In 

7 qra. ? 

25. How many quarters in 4 yards 1 In 6 yds. ? In 

8 yds. ! In ] 1 yds. ? In 16 yds. ? 

26. How many quarters in 5 Flemish ells! InTFl. o.? 
In 10 FI, e. i 

27. How many quarters in 4 English ells ! In 6 E. e. ? 
In 9 E. e. ? 

28. In 10 quarters, how many yards? In 12 qis.i 
In 15 qrs. 1 In 18 qrs, 1 In 24 qrs. ? In 30 qrs. ? 

29. How many Frencli ells in 12 quarters! In 24 
qrs, t In 36 qrs. t In 45 qrs. ? 

SQ,UARB MEASURE. 



153. Square Meamre. is used in measuring surfaces, 
or things whose length and hreadth are considered with- 
out regard to heighth or depth ; as, land, flooring, plas" 
tering, &c 

Hi sguarc inches {sq. in.) make 1 Equate foot, 

9 square feet " 1 equpre yard, 

304 square yards, or I „ 1 sq.roJ,perch,orpDle, 
8734 square feet ( i ^r i j- > 

40 square rods " 1 rood, 

4 roods, or 160 square rods " I acre, 

640 acres " 1 square mile, 



Obs, I. A square is a, figure which has 
/our equtd Sides, and all its angles right an- 
gles, as seen in the first diogrttDi, Hence, 

A Square Itie:h is a square, whose sides 
are each a linear inch iii length. 

A Square Fool is a, square, whoso aides 
are each a linear foot in length. 
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A Sgucre Yard ia a square, whoat! sides 9 sj. _/!. = 1 s; 
are each a Knaw janl or three linear feet in - 
length, and contains 9 square feet, HBrepce- 
Bented in the adjacent figure. 



lOQIinka.. Hence, 35 links make 1 rod, uid 
7"lWr inches make 1 link, ~ 

TWs chain is commonly called Gunier'g 
Chaiii^ irom the name of ita inventor. _ 

30. How many inches in 2 square feet? 

31. How many square feet in 2 square yards? In 3 
yds, ? Ia 5 yds. ? lo 8 yds, ? 

32. How many square yards in 2 square rods? 
83. How many roods in 80 square rods? 

34, How many acres in 16 roods? In 25 R.I In 
30 R? In48E,? 



CUBIC MEASURE. 



15 -4. Cubic Meesurs\%-a&eA in measuring' solid bodies, 
ir things which have length, breaddi, and ihickness^ such 
18 timber, stone, boxes of goods, the capacity of rooms, 
ihips, &c. 



1128 cubic inches (eu. Jn.) make 1 cubic 



97 cubic fe 
40 feet of round, o\ 
50 ft, of hewn timb 
43 cuIhc feet 
16 cubic feet 
8 cord feet, or \ 



cubic jard, 






Quest, — What ia a square yard ! 
foot; a square yard, isi. In whai is 
the Table. 
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2. A Cube is a. Eoliil bor]; bound- 
ed by six equal aquarea. It ia ollea 
called a kexaedron. Hence, 

A Cubic Indi is a cube, e»ch. of 
whose eidea is a square inch, as re- 
presented by the adjoining figure. 

A Cubie Jboi is a cube, each of 
whose aides is a sgttore foot. 

3. TheCiiHcSlmiflcMefly used for 
estimaliiig Ihe cartage and traoapor' 
tation of timber. By a (tin of round 
Umber ia meant, audi a quantity of 
timber in its rough or natural state, 
aa when hown, will make 40 cubic feet, and is supposed to be equal 
in w^ght to 50 feet of hewn timber. 

■and 





Cubic Inch 




/ 


/ 








X 


/ 



WINE MEASURE. 



155* Wine Measwe is used in. measuring wine, al- 
cohol, molasses, oil, and ali oilier liquids except beer, ale, 
and milk. 



4 gills (^.) 




make 1 pint, mai'ked 




2 pints 






qb. 


4 quarts 




" I gallon. 


gai. 


31i gallons 




" 1 barrel, " bar. 


or hU. 


42 gallons 




" 1 tierce, " 


Her. 


63 gallons, or 


2 barrels 


" i hogshead, " 


hitd. 


2 hogsheads 
2 nines 




" 1 pipe or butt, " 





Osa, The elandofd wiU of i^i^ittiJ MeasuTe adopted by the Govern- 
ment, is the English Wine Gallon of 231 cubic inches, equal to 
^-^nft' pounds avoirdupois of distilled watetat the maximum density, 
which is about 40° Fahrenheit* 



QtrEST.— Ois. What is a cuba ! What ia a cubic inch ! A cobio 
fiiot! Draw a cubic inch upon (he black-board. What is meant by a 
Ion of round timber ! 155. In tvhal is Wine Measure used 1 Recite 
the Table. Obi. Wba,t ia the standard unit of Liquid Measure of the 
Cnited States '. How many cubic inches in a wine gallon ? 

*01iiiatfd'a FMlos^hy. Alaa, HmbIm on WelgMa and Meiautee, p. 103. 
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Arts. !55~157.] 

35. In 4 pints, how many giUa ? In 6 pts. ? In 12 
pts,? 

36. In 5 quarts, how many pints? In 6 qts. ? In 9 
qts. 1 In 13 qts. ? 

37. In 4 gallons, how many quarts 1 In 6 gals. 1 In 
10 gals.? In 12 gals.? 

38. In 3 hogsheads, how many bajrels ? In 7 hhds. 1 

39. How many quarts in 8 pints? In 11 pts. ? In 
15pts.? In 18 pts,? 

40. How many gallons ia 16 quarts? In 22 qts. ? 
In 32 qts. ? 

BEER MEASURE. 



2 pints (yfe.) make I quart, marked gt, 

i quarts " 1 gallon, " gal 

"1 barrel, " bar. or bbl. 

1 hogshead, " Mid. 

Obs. Tho beer gallon coDtaine 2S2 cubic inches. In mnny places 
milk is niBBsuced by wine meaaure. 

41. In 3 quarts, how many pints ? In 7 qts. ? In 15 
qts.? 

42. In 4 gallons, how many quarts ? In 6 gallons? 
In 20? 

DRY MEASURE. 
157. Dry Meamre is used in measuring grain, fruit, 
salt, &c. 

2 pints (fi) mate I quart, marked gt, 

8 quarts " 1 peck, " pk. 

4 pecks or 32 qls. " i bushel, " bu. 

8 bushels " 1 quarter " gr. 

32 bushels " 1 chaldron, " cA. 
Osa. 1. In England, 36 bushels of coal make a irhaldron. 
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3. The slandard unit of Dry Measure aJopted by the Oovem- 
ment, ia the Wincheata Bushel of 2150.^ cubic inchea, equal to 
T/f^^^poanila avoirJopois of cliBtiHBi] water, at the nmsiainiii den- 
eit;. The WinchesteF bnshel is no caRed, hecsnse the atandaiil 
meaauie was ibtmerly kept at WiDcbester. Englanii. 

43. In 4 quarts, how many pints ? In 6 qls. 1 In 10 
qts.? In Uqts. ? In ISqts. ? 

44. How many quarts are there in 3 pecks ? In 5 
pecks? 

45. How many pecks in 3 busbels ? In 5 bu. ? In 
10 hu. 9 

.46. How many quarts in 6 pints? In 10 pts. ? In 
15 pts. ? 

47. How many tushela in 8 peeks ? In 16 pks. ? In 
20 pks. ? 



158. Thmeis uatmaUy diYided into days aad years ; 
the former are caused hj the revoJulion of llie Earth on 
its axis, the latter by its revolution round the sun. 

fiO secohiis (sec.) make 1 minute, marked lahi. 

60 minutes " 1 hour, " kr. 

24houra " 1 day, " d. 

7 days " I week, " jnt. 

4 weeks " 1 lunar moiifb, " mo. 

13 edendar months, or ) „ , ... „ 

365 days and 6 hra., (nearly) ( ^ '^^'^ y""' ^■ 



2, Since the civil yeEircMitaJnsSGS Jays and 6 hours, (nearly,) it ia 
plain that in four years a whole day will be gained, and thereifare 
every fourth year must have 366 days. This ia cidled BiiaextUe, or 
Leap Year. The Odd day is lidded to the month of February; in 
OYetyLeap year, theiefore, February has 39 days. 



Quest,— OSs. What ia the Btandnrd unit of Dry Measure adopted by 
UiB goysrnment ! 153. How is time naturally divided ! Recite Uio 
TabS. Obs. What, is a solar year ! How ia leap year occasioned t 
To wbich month is the odd day added ! 
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Janiiirj 


(FcM 


^r^ month, 


has 31 days. 


Febiuaiy, 




■' as " 


March, 


?Mar) 


W^rd 


" 3i '■ 


iS 


» 


fouHh 


" 30 " 


Jfl4 


(June) 


eixlk 


" 30 " 


Ju^ 


(July) 


laKnili 


,. 31 .. 


AugUBt, 


(Aug) 


etgMh II 


„ yi ■. 


September, 


fSe^t) 




" 30 '■ 


October, 


?OoJ) 


tenth 


" 31 " 


November, 




e/eumth " 


" 30 " 


DBcembor, 


ticdfth. 


" 31 " 



"Thirty Jays hath SeptembCT, 
April, Jone, acd November; 
February Iwenty-eight tiaae, 
AJl the rest have tbirty-onej 
Except in Leap yenr, then is the time, 
When February has twentj-nine." 

48, How many days in .3 weeks ? In 4 wks. ? . In 5 
wks. ? In 7 wks, 1 In 9 wks. i 

49. How many weeks in 14 days ? In 21 days ? In 
32 days ? In 35 days ? In 40 days ? 

CIRCULAR MEASURE. 

1 59. Circulwr Measure is applied to the divisions of 
the circle, and is used in reckoning latitude and longi- 
tude, and the motion of th,e heavenly bodies. 

60 seconds (") make 1 minute, marked ' 

60 minutes " 1 degree, " ° 

30 degrees " 1 sign, " s. 

12 signs, or 360° " 1 circle, " e. 



ir Measure used ! Repeal the Table, 
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Obo. 1. The circumference of 
every circle is divided, or supposed 
to be divided, iota SGOequ^ parts, 
caiJei! degrees, as in the subjaloed 

: adegree is tJt pat of 



tlie ci 









is obvious tliat its lengtli must 
pend on the size of the circle. 




60. In 2 degrees, how many minutes ? In 3 degrees ? 

51. In-2 signs, how many degrees? In 3 signs, how 
many 1 In 4 signs, how many 1 

52. How many signs in 60 degrees? In 90 degrees? 



MISCELLANEOUS TABLE. 


13 units mske 1 dozen, (ihs.) 


T-3 down, or 144 


! gross. 


12 gross, or 1?28 


1 great gross. 


aO unilB 


1 score. 


56 pounds 


1 firtin of hulter. 


100 pounds " 
30 gallons 


I quintal of fish. 


1 bar. of fish in Mass. 


200 lbs. of sliart or salmon " 


1 bar. in N. Y. and Conn. 


19() ponnila " 


1 bar. of floor. 


300 pounds 


1 bar. of pork. 


14 pounds of iron, or load " 


1 stone. 


31 i stono 


I pig. 


8 pigs 


1 tbthor. 


SI sheets of paper " 


I quire. 



A sheet lUded in two loaves, is called ajWt 

A sheet fblded in four leaves, is called a gu: 

A sheet folded in eight leaves, ia called an i 

A sheet folded in twelve leaves, is called 

A sheet folded in eighteen feaves, is called an iSmo. 

Ohs, Formerly 112 pounds were allovped fora quintal. 
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REDUCTION OP COMPOUND NUMBERS. 
160. The process of changing: compound numbers 
from one denomination into another, without altering 
their value^ is called Redvctiok. 

EXEEOISES FOH THE SLATE. 

Ex. 1. Reduce £3 to failhings, 

OperaHon. We first reduce the given pounds 

£3 to shillings. This is done by mul- 

aOs in 1 £. tip'yiig 'Aiem by 20. because 20s. 
„ make £1. (Art. 147.) That is, 

since there are 20s. in £1, in £3 
there are 3 times 20s oi 60s We 
now reduce the 60s to pence, by 
multiplying them by 12, because 
12d. make Is Finally, we re 
duce the r20d to fartiimgs, by 
muStiplymg them by 4, beciu'se 
The last product, 2880 far , is the an 
■ "~380far. 

6d. and 2 fir to farthing' 

In this e\ample there aie shil 
lings, pence, and firthings Hence, 
when thp pounds are reduced to 
shillings, the giien shilLnga (3) 
must bt added mentally lo the pro 
duel. . In like manner when the 
shillings are reduced to pence, the 
given pence (6) must be added ; 
and when the pence are reduced lo 
farthings, the given farthings {2) 
must be added. 

Obh. In these examples it is required lo reduce higher denomina- 
tions to lewer; as pounds to shillinga, shillings to pence, &c. This 
is done by successioe multipUcaiionB. 

Quest.— 160. What is Rednctioni How are pounds reduced lo 
shillings ! Why muliiply by 30 ? Hem are shillinEs reduced lo pence! 
Why? How, peace tufartJiings? Why! 



60 shillings. 
12d.in Is. 


720 pence. 
4 far. in Id, 


.A«s. 2880 fat. 


4 far. make Id. T 


swer; that is,£3=2 


2. Reduce £2, 3s, 


Opercaim 


£. s. d. far. 


2 3 6 2 


20s. in £1. 


43 shillings. 
1 2d. in Is. 


522 pence, 
ifar.inid. 


2090 far. Ans. 
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160t «. It often happens that we wish to reduce 
lower denominations to higher, as farthiags to pence, 
pence to shillings, and shillings to pounds. Thus, 

3. In 2880 farthings, how many ponnds? 

, First, we reduce the given farthings 

Operattm. ^ pence, which is the next higher de- 

4)2880 far. nomination. This is done hy dividing 

lovronH them by 4. For, since 4 far. make Jd., 

20)SOs. many pence, as 4 is contained times ii» 

£3 Ans. 2880 ; and 4 is contained in 2880, 720 
times. Wo now reduce the 720 pence 
to shillings, hy dividing them hy 12, hecause 12d, make 
Is. Finally, we reduce the shillings (60) to pounds, by 
dividing hy 20, because 203. make £1. Thus, 2880 far. 
■=£3, which is the answer required. 

4. How many pounds in 2090 farthings? 
In dividing by 4 there is a 

remainder of 2 fat. ; in dividing 
by 12, there is a remainder of 
6a. ; in dividing by 20, the quo- 
tient is £2 and 3s. over. The 
answer, therefore, is £2, 3s. 6d, 
Am. £2, '3s. 6d. 2 far. 2 far. That is, 2090 far.=£2, 
3s. 6d. 2 far. 

Oe», 1. Thelaat h 

two; Ihnt is, lowef denomi 

er, wlach is done l^ successive dwiaions. 

3. Reiiacing compound nambera to lomer deeominalions ie usually 
called Reduetion Deacending ! reduang Ihem to higher denomina- 
tions, Rediidion Ascendmg. The former employs mnllipHcation ; (he 
lalter difision. They mntaally proTe each other. 

QnEsr.— Ei. 3. How are fertfiincs reduced to pence 1 Why divido 
by 4 i How reduce pence to shillings ? Why ! How shillings to 
pounds! Whyl Obs. What is reducingcompound numbers to lower 
aenoKflnations uauaUy called ! To higher denominations ! Which of 
*e fiuidamenfttl rules is employed hy the fotraer ! Which by the 
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AttTS. 161, 162.] REDUCTION. 151 

101. From tlie preceding illustrations we derive 
Ihe following 

GENERAL RULE FOR REDUCTION. 

L To reduce compound' Nos. to lower denominations. 

MvUifly the highest denominaivm given, by that immber 
which if toAes of the next (ovier denominalion to make one of 
this higher ; to the product, add the nuTiiber expressed in this 
lower denomination in the giwn example. Proceed in this 
manner with each successive denortmuUwn, till yon come to 
the am required. 

II. To reduce compound Nos. to higher denominations. 

Divide ihe gitien denomination by that nimher which it 
takes of this denondnaiioti to maJx ong of the next higher. 
Proceed in this manner with each successive denomination, 
HU you come to the one required. The last quotient, with the 
several remainders, teill be the answer sought 

16!3< Proof. — Reverse ihe operation; thai is, reduce 
back the ansiBtr to the original denominations, and if the 
result correspond with the numbers given, thework is right. 

IS tha iliviilenil 



STERLING MONEY. (Art. 147.) 
5. In £35, 4s. 6d. how many pence? 

Operation. Proof. 

£. s. d. 12 )8454 p ence. 

35 4 6 20 }7Q4s. 6 d. 

20 £35, 4s. 6i 

704 
12 



QuKST,— IGl, How are compound iiumherB reduced to lower denor»- 
inations \ How reduced to higher lie nominations ! 163. How is Re- 
iluction proved ! Ois. Of wlwEdenominalioiiis eaeli remainder! 
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f, how many pounds ? 



57600 far. 



7. In £43, 128., how many shillings ? 

8. In 1 7 shillings, how many farthings ? 

9. In 1176 pence,howmany pounds? 

10. In 12356 fartliings, how many shillings ? 
n. In 175 pounds, how many farthings? 

12. In £84, 16s. 7id., how many farthings ? 

13. In 252S6 pence, how majiy pounds 1 
14 In 562^7 farthings, how many pounds? 
iS, In £25, 9s. 7j(d., how many farthings? 

TROY WEIGHT. (Akt. 148.) 

16. In It lbs,, how many pennyweights? 

Ans. 2640 pwta. 

17. In 15 ounces, how many grains? 

18. In 10 lbs. 5 oz. B pwts., how many grains ? 

19. In 512 pwts., how many pounds? 

20. In 2156 grains, howmany ounces? 

21. In 35210 grams, how many pounds? 

AVOIRDUPOIS WEIGHT. (Art. 149.) 

22. Reduce 25 pounds to drams. Ans. 6400 drama, 

23. Reduce 36 cwt 2 qrs. to pounds. 

24. Reduce 5 tons, 7 cwt. 15 lbs, to ounces. 

25. Reduce 3 quarters, 15 lbs. 10 oz. to drams. 

26. Reduce 875 ownces to pounds, 

27. Reduce 1565 pounds to hundred weight 

28. Reduce 1728 drams to pounds. 
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Art. I62.J reduction. 153 

29. Reduce 5673 ounces to hundred weiglit. 

30. Reduce 15286 pounds to tons, 

31. Reduce 26720 drams to kundred weight. 

APOTHECARIES' WEIGHT. (Art. 150.) 

32. How many drams are there in 70 pounds? 

Ans. 6720 drams. 

33. How many scruples in 156 pounds? 

34. How many ounces in 726 scruples? 

35. How many pounds in I2G0 drams? 

LOKO MEASURE. (Art. 151.) 

36. In 96 rods, how many feet? 
2)96 

5;tyds, in 1 r. We firstmultiplyby 5,tliea 

485 by i, and unite the two results. 

48 (Art, 134. a.) But to-multi- 

■z — , ply by-^, we take half of the 

3 ft b i d multiplicand o/ice. (Art. 132.) 

Ans.lSU feet 

37. In 45 furlongs, how many inches ? 
3S, In 1584 feet, how many rods? 

3)1584 Wg first reduce the feet to yards, 

"528 by dividing by 3 ; next, reduce the 

2 yards to rods, by dividing by 6^. 

,,.:-x=c But to divide by 5i-,we reduce il to 

il)WbO halves,and also reduce the dividend 

Ans. 96 (528 yds.) to halves, then divide 

1056 by 11. (Alt. 139,1.) 

39. In 1728 inches, how many rods? 

40. In 26400 feet, how many miles? 

41. In 25 leagues, how many inches? 

42. In 40 leagues, 6 furlongs, 2 io., how many inches ? 

43. In 750324 inches, how many miles 1 

44. How many inches in the circumference of the 
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CLOTH MEASURE. (Akt 



e.) 



45. How many (juarlers in 45 yards? 

46. How many nails in 53 Flemish ells? 

47. How many nails in 81 English ells? 

48. Reduce 563 quarfers toyards, 

49. Reduce 1824 nails to French ells. 

50. Redtrce 5208 nails to Eng-lish eJIs. 

SQUARE MEASURE. (Aht. 153.) 

51. In 1766 square rods and 19 yards, how many feet? 

52. In 56 acres and 3 roods, how many square feet? 

53. In 1375 square miles, how many acres? 

54. How many square rods in 25640 feet? 

55. How many acres in 18S5 roods? 

56. How many acres in 2118165^ yards? 

163. The area of a floor, a piece of land, or any 
snrfece which h^sfimr sid^ and foar right angles, is foimd 
by miUi^yiiig its length and breadth together. 

Note, — The area of a fignre k the superfleial amimls or space coin 
GiIihh) within (be iineor lines, 1^ whrch tte figutc is bowirkil. It ia 
Mckoned in ajaai'i inches, feet, yards, ro<ls, St. 

57. How many square feet are there in a table which 
is 4 feet long mid 3 feet wide? 

Suggestion. — Let the given ~ 
table he represented by the 
subjoined figtire, the length of 
which is divided into 4 equal 
. parts, and the breadth into 3 
equal parts, which we will call 
Unear feet. Now it is plain 
that the table will contam as 
many sq. feet as there are squares 



1 the given figure. Bat 



Quest.— 163. Howdoyonfim 
anr^ce having four sides snd fou. 
bylhslemiatea! How ia itr6cl 
has fbnf sidea and tour rightiuisif 
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Arts. 163, 164,] KEDucrioN. 155 

the number of squares in the figure is equal to the niiinher 
of equal parts (linear feet) which its Jength contains, re- 

Eeated as many times as ihere are equal parts (linear 
!et)inits breadth; that is, equal to 4x3, or 12. The 
(able tiierefore contains 12 square feet. 

0B3. a figure which has four aides and four right angles, like the 
preceding, is called a Rn^anglei or ParoSslogram. 

58. What is the area of a garden, which is 8 rods long 
and 5 rods wide t Ans. 40 square rods. 

59. How many square feet in a floor, 18 feet longand 
17 feet wide? 

60. How many square yards in a ceiling, 20 feet long 
and 18 feet wide ? 

61. Whatislheareaof a field, which is 36 rods long 
and 25 rods wide ? 

62. How many acres are Ihere in a piece of land, 80 
rods long and 48 rods wide? 

CUBIC MEASURE. (Art. 154.) 

63. In 75 cubic feet, how many inches'! 

64. In 37 tons of round timber, how many inches ? 

65. In 28124 cubic feet, how many tons of hewn 
timber? 

66. In 16568 cubic feet of wood, how many cords! 

67. In 65 cords of wood, how many cubic feet? 

164< The sUi^$/, or cvHtal andents of boxes of 
goods, piles of wood, &c., are found by mvitiflying the 
length, breadth, and thtckness together. 

63, How many cubic inches are there in a box, whose 
length is 30 inches, its breadth 18, and its depth 15 inches? 
Ans. 8100 cu. in. 

69. How many cubic inches in a hlocli; of marble, 43 
inches long, 18 inches broad, and 12 inches thick? 

15 of a bo( of goods, a pile 
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70. How many cubic feet in a room, 16 feet long, 15 
feet wid?, and 9 feet high i- 

71. How many cubic feet in a load of wood, 8 feet long, 
.4 feet wide, and 3^ feet high? 

72. How many cubic feet in a pil&of wood, 16 feet 
long, 6 feet wide, and 5 feel high ! How many cords ? 

73. How many cords of wood in a pile, 140 feet long 
4J feet wide, and &i- feet high ? 

WINE MEASURE. (Art. 155.) 

74. In 4624 gills, how many gallons ? 

75. In 34250 quaite, how many hogsheads 1 

76. How many pints in 1 5 hogsheads, and 20 gallons J 

77. How many gills in 40 harreJs! 

BEER MEASURE. (Art. 15G.) 

78. How many barrels of beer in 5000 pints? 

79. How many hogsheads in 7800 quarts ? 

80. How many quarts in 25 hogsheads, and 7 gallons ? 

81. How many pints in H gallons, 3 qts. and 1 pt. ? 

DRY MEASURE. (Art, 157,) 

82. Reduce 536 bushels, and 3 pecks lo quarts.. 

83. Reduce 82! chaldrons to pints. 

84. Reduce !728 pints to pecks. 

85. Reduce 85600 quarts to bushels. 

TIME, (Art. 153.) 

86. In 15 days, 6 hours, and 9 min,, how many seconds ? 

87. In 365 days and 6 hours, how many minutes? 

88. How many seconds in a solar year 1 

89. Allowing 363d, 6h. to a year, how many minutea 
has a person lived who is 21 years old ? 

90. How many hours in 568240 seconds! 

91. How many weeks in 8568456 minutes? 

92. How many lunar months in 6925600 hours ' 

93. How many years in 56857200 hours? 

94. How many years in 1000000000 seconds? 
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CIRCULAR MEASURE. (AiiT. 159.) 

93. In 75 degrees, liow many seconds ? 

96. In 8 signs, and 15 degrees, How many minutes? 

97. In 12 signs, how many seconds ? 

98. In 86860 seconds,liow many degrees '/ 

99. In 567800 minutes, how many signs ? 
100. In 25000000 seconds, how many signs? 

COMPOUND NUMBERS REDUCED TO PRACTIONS. 

Es. 1. Change 7s, 6d. to the fraction of a pound. 

7s, 6d. £1 or 20s. ,„ .^riJl^.^ 

12 12 

Numerator 9 Od. 

Aas. £sV[,=A, or £i is the numerator 

of the fraction. Then reducing £1 to the same denomi- 
nation as the numerator, we have 240d., which is the 
denominator. Consequently ■^j'^ is the fraction required. 
But -f^ may be reduced to lower terms. Thus tjVu= 
5V, ori (Art 120.) Hence, 

165. To reduce a compound number to a common 
fraction of a higher denomination. 

First reduce the gium cowpound nv/mber to the Itneesl 
denomination mentioned for ike numerator; then reduce a 
TOJiT of the denominatUm of the rehired fraction to the 
same denomination as the numerator, and the remdt i/rili be 
the denominator. (Art. 161.) 

Oss. When the given numbei contains but one denomination, il of 
course requires no reduction. 

2. Reduce 3s. 7d. 2 far. to the fraction of £L 

Ans. £-ffl. or £-j%. 
a. Reduce 9d. 3 far. to the fraction of Is. 
4. What part of a bushel is 3 peclis and 5 qts. ? 

Qdbst. — 183. ' How is a compound number reduced to ■ common 
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5. What part of a peck is 5 qts, and 1 pt. 1 

6. What part of a gallon is 3 qts. 1 pt, and 3 giJls t 

7. What part of 1- gallon is 1 pt and 1 gill ? 

8. What part of I hogshaad is IS gals, and 3 qts.? 

9. What part of ! ton is 5 Cwt, and 2 qrs, ? 

10. What part of 1 hundred weight is 2 qrs. and 7 lbs,? 

11. What part of 1 quarter is 1 lb. and 5 oz.! 

12. What part of 1 mile is 45 rods? 

13. What part of 1 mile is 10 fur. and 35 rods ? 

14. What part of 1 league is 1 m. 1 fur. and I v.1 

15. What part of 1 yard is 2 qrs, and 3 nails? 

16. What part of £1 is 1 penny? Am. £^hi- 

17. Whatpartof £lis-f ofapenny? 

Note.— The lowest denomination mentioned in this example, is 
hii-ds of a penny. Hence, £1 must Ire reduced lo tiiinis of a penny 
be the denominator, and 3, tJic given number of thirds will be the 
lUmeralor. Aiis. ^tSiTi orfssu- 

18. What part of £1 is 5-a shillings 1 Ans. £^. 

19. What part of 1 day is 2-J- hours ? 

20. What part of 1 day is 4 h. and 8i mio. ? 

21. What part of 1 hour is 3 inin. and 40 sec. t 

22. What part of 1 hour is 15? sec? 

23. What part of 1 pound is ? of an ounce t 

24. What part of 1 ton is f of a pound ? 

25. What part of 1 hogshead is -| of a gallon 1 

26. What part of IgallonisfofagilS' 



ehil. 



Ex. 1. Reduce i of £1 to shillings and pence. 

OpercUi<m. Multiply the nuttiprator by W, to 

3 eighths £. reduce it to shiUings, as in reduc- 

20 tion, (Art 161, I) £fX20s.=:^, 

8)6Q or 7s. and 4 remainder. Again.mul- 

7 and 4 rem '^P'>''"^ "^^ remainder 4 hy 12 we 

''"" * l^f^^e 48j and 4S-f-8=6d. The 

_ quotients, 7s. and 6d. are the an- 

8)^ swer required, Hence, 

Pence 6. Ans. 7s. 6d. 
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166. To reduce fractional compound numbers to 
whole numbers. 

First reduce the given vwmeralor to Hie •neai lovxr denmn- 
hiation; (Ait. 161, I;) then divide the prodiid by the de- 
nominatoTf and Ike patient wUl be an tnteger of the skxI 
l&wer denovdnation. Proceed in like inamnfv with the re- 
'Budnder, and ike sewral guotietUs wilt be the lehde nwmbers 
required. 

2. Eeducef of £1 toaliUlings. Ans. 12s. 

3. How many shillings and pence in £^ 1 

4. How many shillings, &c., in £f 1 

5. la f of I week, how many days, hours, &c. 1 

6. In -ft of 1 day, how many hours, minutes, &c. ? 

7. Change f of I league to miles, &c, 

8. Change -f of ! mile to furlongs, &c, 

9. Reduce -ft- of 1 hundred weight to quarters, &c. 

10. In f of I ton, how many hundred weight, &c. ? 

11. In f of 1 bushel, how many pecks, quarts, &c. 1 

12. In T^ of 1 peck, how many quarts, &c. t 

13. Reduce rV of £1 to shillings. 

Sh^geiUion. — Since the numerator, when reduced to the 
denommation required, cannot be divided by the denomi- 
nator, the division mUst be represented. Ans. ffs. 

Nole. — This, in effect, is reducing -^ of £1 to the fraction of a 

14. Reduce -jfj of £1 to pence. Ans. ^d. 

167. From the last two examples it is manifest, that 
a fraction of a higher denomination may be changed to a 
fraction of a lower denomination, 6y reducing the given 
nwneraior to the denominaiion of the required fraction^ and 
fladitg the result over the given, denominator. 



3 fractwn of a lowe 
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15. Reduce -[fj of £1 lo the fraction of a sliiiling. 

Ans. -rWs. 

16. Reduce -rlir of 1 week to the fraction of a day. 

17. Change ttVt of 1 "lile to the fraction of a rod. 

18. Changre -rhr of 1 rod to the fraction of a foot. 

19. Change xHy of 1 yard to the fraction of a nail. 

20. Change iinhm of 1 ton to the fraction of a pound. 

ADDITION OP COMPOUND NUMBEES. 

1. What is the sum of £4, 9s, 6d. 2 far. ; £3, 12s. 8d. 
3 far. ; and £8, 6s. 9d. 1 far. ? 

Operaiimi. Having placed the farthings 

£ s. d. far. under fevthings, pence under 

4 " 9 " 6 " 2 pence, &c., we add the column 

3" 12 " 8 " 3 of farthings together, as in sim- 

8 " 6 " 9 " 1 pie addition, and find the sum 

16 " 9 " " '^Ans. is 6, which is equal to Id. and 
2 far. over. Set the 2 far. un- 
der the column of farthings, and caiTy the Id. to the col- 
umn of pence. The sum of the pence is 24, which is 
equal to 2s. and nothing over. Place a cipher under the 
column of pence, and carry the 2a, to the column of shil- 
Jings. The sum of the shillings is 29, which is equal to 
£1 and 9s. over. Write the 9s. under the column of shil- 
lings, and carry the £1 lo the column of pounds. The 
sum of the pounds is 16, the whole of which is set down 
ill the same manner, as the left hand column in simple 
addition, (Art. 25.) The ansiver is £16, 9s Od 2 far 

16St Hence, we derive the iblloi\ing general 

RULE FOR ADDING COMPOUND NUMBERS 

I. Write the numbers so that ike saw. 
stand under each other. 



QuEBT. — 168. How do you write tompound numbers for addition! 
!b found, whal is lo be done with ir ? 
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II. Begmidng wUli tlie lowest denomiialio}t,Jliid the sum 
of each column sepa^-aidy, and divide it by thai immher 
which it Teqwires of the cohmn added, to rooAe one of the 
next higher deno^dnaiion. Set the remainder under the 
colwrnn, and carry the ptotieTit to the next cohmn. 

HI. Proceed in this manner with all the other denominor 
iions except the highest, whose entire svmi is set down as in 
simple addition. (Art. 29.) 

Pkoof: — The proof is the same as in Simple Addition. 

Obs. I. FracMinial compooDi numbers should be reduced to wliole 
numbera of lower denominationB, then added be above. (Art. 166.) 

2. Ttie process of adding numbers of different denominations, is 
colled Compound Addition. It is tbs Batite aB Simple Addition, except 
in the method olcan'ying from one denaminulian to another. 
2. What is the sum of £^, f s. -Jd., and £f, fs. ? 

Ans. £1, 4s.4d. 3if. 
3. 4. 6. 

d. far. £ s. d. 



fi 


1 4 


f. 


10 15 e 


21 18 10 





U 1 


•1 


IB 11 


1 6 11 


12 


]5 (i 





26 18 9 


35 12 T 




G. 




Y. 


8. 


lb. 


OZ. fWl. 




oz. ptat. ijr. 


lb. 03. pwt. 


5 


8 16 




15 13 8 




1 


9 6 


12 


11 Y 


19 7 


10 


(i 15 


10 


10 13 8 


1 8 lli 


21 


3 4 


5 


e 1 


28 3 n 



9. Add V lbs. 9 oz. 16 pwts. 10 gi-s. ; 3 lbs. 10 o. 
pwts. 9 grs. ; 8 ibs. 3 oz, 1 pwt. 4 grs. 

10, A man boiigbt a coacb for £36, 12s. ; a borse 
£27, 8s. lOd. ; a barnesa for £7, 16s. lid.: wbat 
tie wbole cost? 

QUKST.— What 
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1 1. A merchant bought of one dairy-man 5 cwt. 1 1 lbs. 
6 ounces of butter ; of another, 3 cwt, 15 lbs. 9 oz. ; of 
another, 7 cwt. 6 lbs. 10 oz. : how much did he buy of 
all? 

12. A manufacturer bought of one man 73 lbs. oi 
wool; of another, 96 lbs, 6 oz. ; of another, 135 lbs. 11 
oz. j of another, 320 lbs. 9 oz. ; of another, 642 lbs. 3 
oz. : how much wool did he buy 1 

13. A man sold to one customer 2 tons, 62 lbs. 10 oz. 
of hay ; to another, 5 tons, 40 lbs. 12 oz, ; to another, 3 
tons; 75 !bs. 6 oz. : how much did he sell to all 1 

14. A man wove T yds. 3 qrs. 2 na, of cloth in one 
day ; the next day, 6 yds. 1 qr. 3 na , the next 8' j ds 
3 qrs. 1 na. ; the next, 5 yds, 2 qrs. 3 na how much did 
he weave in ai! ? 

15. Boug-ht several pieces of cotton, oae contamed 
26 yds. 1 qr. 2 na, ; another, 30 yds 2 qrs , another, 
29J- yds. 3 na. ; another, 32-i- yds. 1 na how many 
yards did they all contain ? 

16. A hotel keeper bought at one lime, 15 bu. 2 pks. 
3 qts. of oats ; at another, 10 bu. 1 pk. 2 qts. | at another, 
20^ bu. 6 qts. ; at another, 18^ bu. 5 qts. : what was the 
amount of all his purchases ? 

17. Bought 4 loads of wheat; the first containing 23 
bu. 3 pks. 5 qts. ; the second, 20\ bu, 6 qls, ; the third, 
2&t'bu. ; the fourth, 21f bu, 7 qts. : how many bushels 
did they all contain 1 

18. What is the sum of 16 m. 3 fur. 16 r. ? 26 m. 1 
fur. 33 r. ; 10 m. 8 fur. 22 r. ; 45 m. 7 fur. 20 r. 9 

19. A merchant bought 3 casks of oil ; one held 2 
hhds. 30 gals. 2 qts. ; another, 3 hhds. 10 gals, j another, 
1 hhd. ISgals. Iqt.: how much did they all hold ? 

20. Sold several lots of wine, in the following quanti- 
ties; 1 pipe, 1 hhd. 21 gals. 2 qte. 1 pf. ; 2 pipes, 11 gals, 
3 qts. 1 pt. ; 3 hhds. 15 gals. 2 qts. ; 3 pipes, 10 gals. 2 
qts. 1 pt. : now much was sold in el! ? 

21. A mason plastered one room containing 45 square 
yards, 7 ft. 6 in. ; another, 25 yds. 6 ft. 95 in, ; another, 
38 yds. 4 ft. 4 1 in. : what was the amount of plastering in 
all the rooms ? 
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22. Sold 10 A, 35 r. 10 sq. ft. of land at one time; at 
another, 3 A, JO r. 15 ft. ; at another, 18 A, 16 r. 23 ft. : 
what was the amount of land sold ? 

23. A merchant received several boxes of gootls ; one 
contained 16 cu, ft. 61 in. ; another, 25 ft, 81 in. ; another 
20 ft. 13 in. ; another, 38 ft. 72 in, : how many cubic feet 
and inches did they all contain 1 

24. One pile of wood contains 10 C, 38 ft. 39 in, ; an- 
other, 15 C. 56 ft. 73 in. ; another, 30 C, 19 ft, 44 in. ; 
another, 17 C, 84 ft, 21 in, ; how much do ihey all con- 



SUBTKACTION OF COMPOUND NUMBERS. 

Ex, 1. From £15, 7s, 6d, 3 far,, subtract £6, 4a, 8d, 2 for. 

Operation. Having placed the less num- 

£ s, d. fm. her under the greater, wiHi far- 

6 " 7 " 6 " 3 things under foithings, pence 

6 " 4 " 8 " 2 under pence, &c,, we subtract 

9 " 2 " 10 " 1 Am. "^ **^- "^"^ ^ ^^''■1 ^""^ ^* '^'^ 
remainder 1 far, under the col- 



umn of farthings. But 8d. cannot be taken from t 
we therefore borrow I from the next higher denomina- 
tion, which is shillings ; and Is. or 12d. added to the 6d. 
make 18d, And 8d. from 18d. leaves lOd, Since we 
borrowed, we must carry 1 to the next column, as in 
simple subtraction, 1 added to 4 inakes 5; and 5 from 7, 
leaves 2, 6 from 15 leaves 9. Ans. £9, 2s, lOd. 1 far. 

169. Hence, we derive the following general 
ROLE FOR SUBTRACTING COMPOUND NUMBERS. 

I. Wriie iki less number under the greats, so tliat the 
stvme denomitiMions map stand under each other. 

II, Beginning with the lovtest ihntomnation, svMraci the 
mimber in each denomnation of the loimr line from the num- 
ber abooe ii, and set the remainder below. 

Quest, — 189. How do you write compound numbers foi' aubtrttction ! 
Where begin to aiibiract! When ihentimbBr in the lower line je larger 
tban thai above i! . wliat is to be ilune 1 How is the operation prov^ I 
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III. When a. number in, any dewmincdion of the lower 
line is larger than the nwmber above it, borrow one of the 
next higher denomination and add it to the rmmber in, the 
upfB)- line. Siibtroit as before, and co/rry 1 to the next de- 
nomination in the lowej- line, as in subtractttm of simple 
nwmbers. (Art. 40.) 

Proof. — Theproofis thesameasin Simple Snbtractum. 

Obb. 1. JfyaeKonaJ compound numbers should he reduced to whole 
nnmbers of lower denominations, then subtracted as above. (Aii, ISS,) 

2, The process of finding the difference between numbers of dif- 
ferent denominations is culled Compimnd Subtractimt, It does not 
differ from Simple SubtraoWon, except in [he mode oTbm-rov;ing. 

3. From £^, -f-s., take £i, is. 
SoiMiJoK.— £#, is.= 16s. 



3. From £15, 16a. lOd. 3 far., take £1, 8s, lid. 1 far. 

4. From £56, 7s. 6d. 1 far., take £20, 3a. lOd. 3 far. 

5. 6. 

From 16T. lOcwt. Sqrs. 1\hs. 125T. 7cwt. 2 qrs. SOlbs. 
Take 6T. 5cwt. Iqr. 2lbs. seT. 9cwt. 3qvs. 12lbE. 

7. 8. 

From 16gals, 3qts. Ipt, 2gi. 121hhds. 28gal3. Iqt. 

Take 7gals. 2qts. Opt. 3gi. 63lihds. 21ga]a. 3qts. 

9. Bought 2 silver piteliers, one weighing 2 lbs. 10 oz. 
10 pwts. 7 gra. ; the other, 2 lbs. 8 oz. 12 pwts. 5 grs. : 
what is the aifference in their weight ? 

10. A merchant had 28 yds. 3 qrs. 2 na. of cloth, and 
sold 15 yds. 1 qr, 3 na. : how rauoli had he left? 

11. A lady bought 2 pieces of sUk, one of which con- 
tained 10 yda. 2 qrs. 1 na. ; the ofher, 15 yds. 3 qrs. 3 na. ; 
what is the difference in (he length? 

12. From 25 m. 7fur. 8 r. 13 ft. 6 in., take 16 m, 6 fur. 
30 r. 4 ft. 8 in. 
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Art. 170.] 

13. A man owning 95 A. 75 r. 67 sq. ft of land, sold 40 
A. 86 r. 29 ft. : how much had he left 1 . 

14. A farmer having bought 120 A. 3 R. 28 r. of 
land, divided it into two pastures, one of which contained 
50 A, 2 R. 35 r. : how much did the other contain? 

16. A tanner built two cubical vats, one containing 
116 ft. 149 in., the other 245 ft. 73 in. : what is the differ- 
ence between them? 

16. A raan having 65 C. 95 ft. 123 in. of wood in his 
shed, sold 16 0. 1 17 ft. 65in. : how much had he left ? 

17. From 27 yrs. 8 mos. 3 wks. 4 ds. 13 bra. 35 min. 
Take 19 yrs. 6 mos. 6 wks, 5 ds. 21 hrs, 20 min. 

■ ■■ ■■ e from July 4th, 1840, to March 



March is the 3d month, and 
July the 7th. Since 4 d. cannot 
be taken from 1 d., we borrow 1 

mo. or 30 d ; then say, 4 from 31 

' 27 Ans. leaves 27. 1 to carry to 7 makes 
8, but 8 from 3 is impossible ; 
we therefore borrow 1 yr. or 19 mos., and say, 8 from 15 
leaves 7. 1 to carry to is 1, and 1 from 5 leaves 4. 
Hence, 

170. To find the time between two dates. 
Write the earlier date under the later, placing the years 
oa the lefi, the niimhee of the month next, and the day of the 
month on, the right, and sviiraet as b^are. (Art. 169.) 

Obs. 1 . The number of the month is eseily determined by leckon- 
ing from January, the let mo., Feb. the 2d, Su:. (Art. 1S8. Obs. 3.) 

3, In folding the Ume between two dntee, iind in citing inteiest, 
30 days are conddered a month, and 13 months a year. 

19. Wtat is the time from Oct. 15(h, 1835, to March 
10th, 1842? 

20, The Independence of the United States was de- 

(iuEST.--I70. How do youfind the time between two dates! Obi. 
days are considered a month '. How many monlha a year ? 



18. What 


ifi 't 


1st, 1845 1 




Operation. 




Yr. mo. 


d 


1845 " 3 " 


1 


1840 " 7 " 


4 
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[Seot. VII 

dared July 4th, 1776. How much time had elapsed on 
the 25th of Aug. 1845? 

21. A note dated Oct 2d, 1840, was paid Dec. 294, 
1843 : how loag was it from its date to its payment ? 

22. A ship sailed on a whaling voyage, Aug. 25th, 
1840, and relurned April 15th, 1844 : how long was her 
voyage ? 

MULTIPLICATION OP COMPOUND NUMBERS, 

Ex. 1. What will 5 yards of broadcloth cost, at £2, 3s. 
6d. 3 far. per yard ? 



£ 



Operation. Beginning with the low- 

j-„- est denomination., we say, 5 

-' ■ times 3 far. are IS fer. ; 

' ? now 15 far. are equal to 3d. 

J far. oyer. Set the 3 



10 " 17 " 9 " 3 Ans. far. under the denomination 
multiplied, and carry the 3d. 
to the nest product. 5 times 6d. are 30d. and 3d. make 
33d., equal to 23. and 9d. Set the 9d, under the pence, 
and carry the 2s. to the next product. 5 times 3s. are 15s. 
and 2a, make 17s. As the product 17s. does not make 
one in the next denomination, we set it under the column 
multiplied. Finally, 5 times £2 are £10. The answer 
is £10, 17s. 9d. 3 far. 

171. Hence, we deduce the filluwing geneial 

RULE FOR MTJLTIPL'i ING COMPOIjND NUMBERS 

Mtdtiply each denomination separately, beginning vntk 
the lowest, and divide toch product by thai mumher which li. 
takes of the denomination muUtplied, to ma^ce one oj the 



Quest. — 171. Where i3t )ou begin tomulupiyaoompc 
Whal ia done wiih eai.h produtl ' Ofs When the ii 
oompoaite number, how proceed ? Wliatia \.hc process i 
different denominations, cnlled ? 
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Aet. 171. J siiTLriPLicATioN. 107 

next higher ; sd down the remainder, and carry the qiw- 
UefU to the next prodad, as in addition of compound num- 
bers. {Art 168.) 

Obs. ] . When the tnultipUer is a camposjle number, it is adviarible 
to ranltipljfifst by one factorand thatproiiuol bytheother, (Art. 57.) 

3. The proceas of multiplyiog different denouunsliDns is caUed 
Compound MuKip^caHon. 

2. Multiply, £5, 7s, 8d, 2 far, by 18. 



90 " 18 '' 9 ■' Ans. 



B. What will 5 horses cost, at £25, 10s. 6d. apiece ? 

4. A company of 6 persons agreed to pay £31, 5s. 8d. 
apiece for their passag-e from Hamburg; to New York : 
what 'was the expense of their passag'e ? 

5. What cost 9 yards of cloth, at 18s. 9^. per yardf 

6. What cost 6 pipes of wine, at £9, 7s. a^d. apiece 1 

7. What cost 8 cow>, at £5, 10s. Gd.apiecel. 

8. In a solar year there are 365 days, 5 hrs. 48 min. 
48 sec, : how many days, hours, &c., has a person lived 
who is 21 years old 1 

9. Bought 10 silver ctips, each weighing- 3 oz. 15 pwts. 
10 grs. : what is the weig:ht of the \vhole ? 

10. What is the weight of 72 silver dollars, each 
weighing 17 pwts. 8 grs.? 

11. Bought 7 loads of hay, each weighing 1 T. 3 cwt. 
3 qre, 12 lbs. r what is the weight of the whole t 

12. What is the weight of 20 hogsheads of 
each weighing 5 cwt. 3 qrs, 17 lbs. 10 oz. ? 

13. A man bought 9 oxen, weighing 1123 lbs. 15 oz. 
apiece ; what was me weight of the whole 1 

14. A grocer bought 11 casks of brandy, each contain- 
ing 54 gals. 3 qts. 1 pt. 2 gills ; how much did they all 
contain ? 
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15. If a stage-coach goes at the rate of 5 m. 2 fwi. 30 r. 
per hour, how far will it go in 10 hours 1 

16. If a Railroad car goes 21 m. 2 fur. 10 r. per hour, 
how far will it go in 10 hours ? 

17. Bought 12 pieces of hroadcloth, each containing 
27 yds. 1 qr, 3 na, : how many yards did all contain ? 

18. If a man mows 3 A. 35 sq. r. per day, how many 
acres can he mow in 30 days ? 

19. How many square yards of plastering will a house 
which has 9 rooms require, allowing 75 yds. 18 ft. to a 
room? 

20. A man bought 15 loads of wood, each containing 
I C. 33 ft. : how many cords did he buy 1 

21. A miller constructed 7 cuhical bins for grain, each 
containing 216 feet 152 in. : what was the contents of 
the whole 1 

22. If a ship saOs 2° 25' 10" per day, how far will she 
sail ill 20 days 1 

23. Multiply 56° 42' 11" by 32. 

24. If a brewer sells 33 gals, 2 qls. I pt. of beer a day, 
how much 'II he sell "n 24 days 1 

25. If a m Ik man sells 40 gals. 3 qts, I pi. of milk 
per day, how m ch w II he sell in 60 days ? 

26. Wha o 82 t IS of iron, at £4, 15s, 6^, per 
ion? 

27. If 1 a e p odu 3 bu, 2 pks. 5 qts, of wheat, 
howmuchwil 100 poduce? 

28. If 1 suit of clothes requires 9 yds. 3 qrs. 2 na., 
how much will 600 suits require? 

29. If 1 mile of Railroad requires 60 T, 5 cwt. 9 lbs. 
of iron, how much will 50 miles require t 

30. How much wheat will it require to make 1000 
barrels of flour, allowing 4 bu. 2 pks. 6 qts. to a barrel 1 
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DIVISION OP COMPOUND NUMBERS. 

Ek, 1. Divide £17, 6s. 9d. by 4 

Oration. Beginning witli the pounds 

£ s. d. far. we find 4 is contained in £17, 

4)ir " 6 " 9 " 4 times and 1 over. Set the 

4 " 6 ■' 8 " 1 4 under the pounds, and re- 

duce the remainder £1 to shil- 
lings, which added to the 6s., make 26s. 4 in 26s,, 6 
times and 2s. over. Set the 6 tinder the shiiUng-s, and 
reduce the remainder 2s. to ponce, which added to the 9d. 
make 33d. 4 in 33d., 8 times and Id. over. Set the 8 
under the pence, reduce the Id. to farthings, and divide 
as before. Ans. £i, 6s. Sd. 1 far. 

3 73. Hence, wc deduce the foHowing general 

RULE FOR DIVIDING COMPOUND NUMBERS. 

Begtnntng leUh the kighfst denomination and d%i.i.ie each 
•^fpaiotel^ Rednct the remainder, if any, to thf nert 
loiLSr denomination, to tehicli add the number of thai de 
nonnnaiion contained in the giien etampif, anl duidethe 
vm as befoje Proceed m ikis mawm ihougkaU the ic 
7 'Minahons 

Obs. 
that par 

9. When the divisor exeeeds 13 mil is ft oompoiilo number it 13 
advisable to divide firal by one fiictor and that quotient bj the other. 
(Art. 78.) If the divisor exceeds 13, but is not a copipositc number, 
long division may be employed. (Art. T7.) 

3. The proccBB of dividing different denominations, is called Com.' 
poiaid DIxisi/m. 



Quest.— 173. Where ilo you I 
What is done with iiie remainder 
partial quotient t When the di\ 
ceed? WhH.ti9ihoprocesBofdi> 
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2. Divide ie274, 4s, 6d, by 21. 
Operadmi. 

£, s. d. 
3 )274 " 4 " 6 Divide by tJie fiiclors of 21. 
7 )91 ■' 8 '- 2 
13 " 1 " 3 ^ms. 

3. Divide £635, ITs. by 31, 
Operation. 

£. s. £, s. The remainder £15, is reduced 

31)535, 17 (20, lOfr. to shilUags, to wtiich we add the 

620 given shillings, making 317, and 

" J 5 j-gjji divide as before. The remain- 

29 der 7s. may be reduced to pence 

—oyf ^""^ divided again " 



4. Divide £7, 8s, 2d, by 3. 

5. Divide £35, 10s, 8d. 3 far. by 6, 

6. Divide £42, 17s, 3d, 2 far. by 8, 

7. A raaa bought 5 cowsfor £23, 16s, 8d, : bow much 
did they cost apiece f 

8. A merchant sold 10 rolls of carpeting for £62, 12s. 
9d. ; how much was that per roll ? 

9. Paid £35, 10s, 6^, for 12 yards of broadcloth: 
what was that per yard i 

10. A silver-smith melted up 2 lbs 8 oz. 10 pwts. of 
silver, which he made mto 6 spoons ; what was the 
weight of each spoon 1 

11. The weight of 8 silver tankards is 10 lbs. 5 oz. 
7pwts, Q gis.': what js the weight of each? 

^^12. If 8 persons consume 85 !bs 12 oz. of meat in a 
month, how much is that apiece ? 

13, A dairy-woman packed 95 lbs. 8 oz, of butter in 10 
boxes: how much did each box eonlain! 

wa^cfirlie made 8 cloaks : how much did each cloak con- 
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Ams. 175, 176.] FRACTIONS. in 

17, A man traveled 50 m. and 32 r. in 11 hours; at 
what rate did he travel per hour ? 

18, A man had 285 bu. 3 pks. 6 q(s. of grain, which 
he wished to carry to market in 15 eijual loads : how 
much mwsl he carry at a load? 

19, A man had 80 A. 45 r, of land, which he laid out 
into 36 equal lots : how much did each lot contain ? 



SECTION THI. 
DECIMAL FRACTIONS. 

Art, 17 5. When a number or thing is divided into 
equal parrs, those parts we have seen are called FractioTis. 
(Art 105.) We ha-ve also seen that these equal parts 
take their lUMiie or denomination from the raamief. of parts 
into which the integer or thing is divided. (Art 103.) 
Thus, if a Unit is divided into 10 equal parts, the parts 
are called tenths; if divided into 100 equal parts, the 
parts are called hundrediks; if divided into 1000 equal 
parts, the paits are called thousandths, &c. 

Now it is manifest that if a tenth is divided into 10 
equal parts, 1 of those parts will be a kmdredih; for, 
.ji(f-i.lO=Tiir- (Art, 138.) If a hv/ndredth is divided into 
10 equal parts, 1 of the parts will be a thouswndlh; for, 
Tj-g+10=T!Mnrj fei'- Thus a new class effractions is ob- 
tained, which regularly decreases in value in a tenfold 
ratio; that is, a class which expresses simply_ tenths, httnr 
dredths, ihmisandlks, &c, without the intervening parts, as 
in common fractions, and whose denominators are always 
iO, 100, 1000, &c. 

176. Fractions which decrease in a tenfold Toiio, or 
which express simply tenths, kimdredths, thousandths, &c, 
are called DeciMflL Fractions. 

Quest. — IW. What are fractions! Fromwhatdo the parts taka 
Iheir nunio ? 176. What are decimal fraclionst From what do Ihey 
niir* ! Why cnlleil dec imals ! 
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Obs. Decimal fmcliona obviously arise ffom dividing a unil into 
ten equal parts, then aubilividing each of those parts inio ten other 
equal parts, and so on. They are called deciiaats^ beeatise they de~ 
osase 111 ale>ifo!d ralh. (Art. 10. Obs. 9.) 

177. Each order of inlegers or whole numbers, it 
has been shown, increases in value from units Cowards the 
left in a ten-fold ratio ; {Art, 9 ;) and, conversely, each 
order must decrease from left to right in the same ratio, till 
we come to units' place again. 

178. By extending this scale of notadoa below units 
towards the right hand, it is manifest that the,^rs( place 
on the right of units, will be ten tiju£s less in value than 
wnUs' place ; that the second will be ten times less than the 
first; the third ten times less than the second, &c. 

Thus we have a series of orders below units, which de- 
crease ia a tenfold ratio, and exactly correspond in value 
with tenths, hundredths, thousandths, &c., in com. fractions. 

179. Dcdwifrf fVarfio?is are commonly expressed by 
writing the numerator with a point ( . ) before it. 

Obb. If the numerator does not contain so manj figures as (here 
are ciuhers in the denominator, the deficiency must ue supplied by 
piefiiing ciphers to it. 

For example, -^ is written thus .1 ; -j^^ thus .2 ; -^ 
thus .3 ; &c TJra is written thus ,01, putting the 1 in 
hundredths place ; -f^ thus .05 ; &c That ia, tenths are 
written in the,;?ra( place on the right of units ; hundredths 
in tlie secoiid place ; thousandths in the third place, &c. 

180. T/ie deiwmnaior of a decimal fraction is always 
1 mlh as Diany ciphers annexed to it as there are deeinial 

figures in llie given numeraior. (Art. 175.) 

Obs. The point placed before ilBcimalB, is called IheDeeimo! Paint, 
or Scparatrir, 11a object is to distinguish the fractional parts from 
nholB numbers. 



Quest.— 177. In what manner do whole Qumbcra increase and 
decreoM ! 178. By eilending this scale below units, what woold be 
(he value of tha first dace on the right of nnits ! The second t Tha 
third 1 With what do these orders correspond ! 179. How are deoi- 
mtj fractions eipreaaed. 180. Wliat is the denominaior of a decimal 
fracdon I Obs. "What is the point placed before decimals tailed ? 
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181. The names of the different orrfere nf decimals 
r places below units, may be easily learned from the 



following 



DECIMAL TABLE. 




,267145986274 

I S 3. It will be seen from this table that the valm 
of each figure in. decimals, as well as in whole numbers, 
depends upon the place it occupies, reckoning from units. 
Thus, if a figure stands in the first place on the right of 
units, it.RxpressesieM(As,- if in the secimd, hundredths, &c. 
each successive place or order towards the right, decreas- 
ing in value in a tenfold ratio. Hence, 

lS3t Bach removal of adedmal figure oneplace from 
miifs tmvards the right, diminishes its voiae ten times. 

Prefixing a cipher, therefore, to a decimal diminishes 
its value ten, times ; for it removes the decimal one place 
forther from units' place. Thus .4=tVj but .04=1^^ 
and .004=T/irT, ifcc. ; fot tlie denominator to a decimal 
fraction is I with as many ciphers annexed to it, as there 
are figures in the numerator. (Art 180.) 

Ajinexing ciphers to decimalsdoes not alter their value; 
for, each significant figure continues to occupy the same 
place from units as before. Thus, .5=-Ar; so .50=-]%, 
or -ft, by dividing the numerator and denominator by 10; 
(Art. 116:) and.500=TWif, <"■ firi &c. 

Quest. — 181. Repeal tlie Decimal Table, begiBnii^nnits.leiitha, Ac. 
183. Upon what doss tho value of a. dedraal depsnd T 133. What is 
Uie effect ofremoving a decimal figure one place to tlie right? What 
tho!i lE iha effect of preiixiiig cipliei-G tu decimals ! Wliat, of annexing 
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le number. The elfcct of anneTtng and 
, it will be perceived, h the reserse of 
„ , ling them to whole QUmbers. (Art. 58.) 

2. A whole number unci a decimal, written togethei', is called a 
nitiB^ moniar, (Art. 108.) 

184. To read decimal fractions. 

Beginning at the leji hand, read the figures as if they 
were whoh numbers, and to the last one add the name of its 
order. Thus, 

.5 is read 5 tenths. 

.25 " " 25 hnndTcdths. 

.324 " " 324 thousandths. 

,5267 " " 5267 ten thousandths, 

.43725 " " 43725 hundred ihousandtlia. 

,755168 " " 735168 millionths, 

Obs. In Teailing decimals as well as whole numbers, the tinffs' 
place should always be made the s/arUng point. It is advisable Ibr 
young pupils to appl^ to every figuto the name of its order, or the 
place wnich it occupies, before attempting to read tbem. Beginning 
at the units' place, he should proceed towards tho i%ht, thus — units, 
tenths, handrcdHie, thousandths, &c., painting to each figure as hs 
prODouncea the name of its order. In this way he will vary soon be 
able to read decimals with as much ease as he can whole numbers. 



Read the following- numbers ; 



{!■) 


(2.) 


(3.) 


(*■) 


.2r> 


.5317 


3,245 


9.14712 


.862 


.1056 


7,6071 


1,06231 


.451 


,4308 


4,3159 


2,00729 


.5675 


.0105 


3,87816 


9,14051 


.8432 


.0007 


5,91432 


8.06705 


(5.) 


(6.) 


(7,) 


(8,) 


25.02 


56,78417 


1,253456 


2,000008 


36.032 


21.05671 


0.034689 


0,5000r2 


45.7056 


42.05063 


7,035042 


8.305001 


12.07067 


95.10051 


9.103005 


9,000001 



,— a whole number 

— a decimal written tt^elber, called! 134, How aredecimBls read! 
0^5. In reading decimals, what should be made the storting poiilt I 
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Arts, 184-186.] decimals, 175 

Nole, — Saiuedines we pronounce the wovd decimal wlien wo come 
to the separatiii, ond then lead the figures as if they were whole 
numbers; or, eimply repeat them one alter another. Thus, 135.437 
is read, one hocdred twentj-flTe,<fecBniii four hundred tiventy-seven ; 
or, one hundred twenty-tive, decimal four, two, seven. 



(9.) (10.) (U.) 12. 

4^fijL 45-Mr 10-ft?^ 4 |giSg,i ' 

28-r5Tr 6-i'SAr ^rt^ ITttWs^ 

13. Write 49 hundredths; 3 tenths; 446 ten thou- 
saadihs. 

14. Write 36 thousandths; 25 hundred thousandths; 
1 miUionlh, 

15. Write 7 hundredths ; 3 thousandths ; 95 ten thou- 
sandths ; 63 miilionths ; 26 ten miHioufhs. 

1S5. Decimals a 
Divifkdf in the same i 

Obs. The only thing with which the learner is likely (o find any 
difficulty, is pointing of the answer. To this part of the operation ho 
should give particular attention. 

ADDITION OP DECIMAL PSAGTIOKS, 
186. Ex, 1, Whatisthesumof2,5; 24,457; 123,4 
and 2.369 ? 

Ovgralion. Write the units under units, the tenths 

2 5 under tenths, hundredths under hun- 

24^457 dredths, &c. ; then, beginning at the right 

123.4 hand or lowest order, proceed thus : 9 

2.369 thousandths and 7 thousandths are 16 thou- 

1 q9 72 fi sandths. Write the 6 under the column 

added, and carry tho 1 to tlie next column 

as in addition of whole numbers. J to carry to 6 hundredths 

QuEST.~iVo(e, Wliat other method of rtading decimals is men- 
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makes 7 hundriidths and S are 12 hundredths. Set the 2 
under the column and carry the 1 as before. 1 to carry 
to 3 tenths makes 4, and 4 are 8 tentlis and 4 are 12 
tenths and 3 are 17 tenths or 1 and 7 tenths. Set the 7 
under the column, and carry Ihe 1 to the next column. 
Finally, plaee the dedi)ial point in the amount, directly under 
that in the Kumbers added. 

1 8T. Hence, ive deduce the following gejieraJ 
RULE FOR ADDITION OP DECIMALS. 

Wrjie the numbers so that the same orders may stand under 
each other, placing te/Uhs under terUhs, hvaidredths under hun- 
dredths, ^c. Begin at the right hand or Imoest order, and 
proceed in all respects as in adding lahok numbers. (Art. 29.) 

From the right hand of ihe amount, point off as many 
figures for decimals as are egual to ihe greatest number of de- 
cimat places in either of ihe given numbers. 

Peoof. — Addition of Decimals isproved in the sameman- 
"■ ■ - "■ ■ . (Art, 28.) 



(2.) (3.) (4.) 

31.25 15,263 20.13 

1.059 r.0003 117.056 

126.05 213.0507 43.5 

1235.6151 0,03 2185.05813 

1393:9741 Ans. S5.306 _620£059r 



6. What IS Ihe sum of 65.7; 43,09: 1.026and 2.17R5? 
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7. What is the sum of 6.15768; 1.713458 and 
.6573128? 

8. What is tho sum of ,0256 ; 15.6941; 3.856 and 
.00035 i 

9. Add together 256.31 ; 29.7 ; 468.213 ; 5.6 and .75. 

10. Add together 25.61; 78.003; 95L072 and 256 
.3052. 

11. Add together .557 ; 37.05 ; 63.501 ; 76,25 and .63, 

12. Add together .003; 1,25; 6,456; 10,2563 and 
15,434, 

13. Add together 256,1; 10,15; 27.09; 35.560 and 
2,067. 

14. Add together 5.00257; 3.600701 aad 2.10607, 

16. Add together 5 tenths, 25 hundredths, 566 thou- 
sandths, and 7568 ten thousandths, 

J6. Add together 34 hundredtlis, 67 thousandths, 13 
ten thousandtlis, and 463 millionths, 

17. Add tog^her 7 thotssandths, 63 hundred thou- 
sandths, 47 millionths, and 6 tenths. 

18. Add together 423 ten millionths, 03 thousandths, 
25 hundredths, 4 tenths, and 56 ten thousandths, 

SUBTRACTION OP DECIMAL FaACTIONS. 

888. Ex, 1. From 25,367 substract 13.16. 

Overation Having written the less number 

under the greater, so that units may 
?q?s ^anA under units, tenths under 

*^^-^° Senths, &c., we proceed exactly as in 

12,187. Ans. subtraction of whole numbers, (Ari. 
40,) Thus, thousandths fiom 7 
thousandths leaves 7 ttiousandths. Write the 7 in the 
thousandth's place. As the next figure in the lower line 
ia larger than the one above it, we borrow 10. Now 8 
from 16 leaves 8 ;' set the 8 under the column, and carry 
1 to the next figure, (Art, 38.) I-*roceed in the same 
manner with the other figures in the lower number. Fi- 
nally, place the decimal point in the remainder directly 
under that in the given numbers. 
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1 89. Hence, we deduce the following general 

RULE FOR, StTBTRACTION OF DECIMALS. 

Write the kss nimber under the greaier, wUh units wjufer 
units, tenths under tenths, himdredlhs under hundredths, i^c. 
Svitract as in whole num&ei's, and point off ike aiiswer as in 
addition of dedioals. (Art. 187.) 

Peoof. — SiMradim of Decimals is proved in iJie same 
manneras Simple Svhtraction. (Art. 39.) 

Note.—Vlhea there Hreblai 
numbar, Ihcy maj be supplie 
of the decimel. (Art. 183.) 



2. From 15 take 1.5. Ans. 13.5 

3. From 256.0315 take 5.641. 

4. From 15.7 take 1.156. 

5. From 63,25 take 50. 

6. From 201.001 take 56.04037. 

7. From 1 lake .125. 

8. From U.l take .4000S. 

9. From .56078 Cake .325. 

10. From 1.66 take .5589. 

11. From 3.4001 take 2.000009. 

12. From 1 take .000001. 

13. From 256.31 take 125,4689301. 

14. From 8960.320507 take 63,001. 

15. From 57000.000001 take 1000.001. 

16. From 75 Imndredtlis take 75 thousandtJis. 

17. From 6 thousandtlis take 6 milliotitlis. 

18. From 3252 fen thousandths take 3 thousandtJis. 

19. From 539 take 22 thousandths. 

20. From 7856 take 236 millionths, 
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MULTIPLICATION OF DECIMAL FRACTIONS. 

190. Ex. 1. Multiply .48 by .5, 

Sttggeslioii. — Multiplying by a fraction, is taking a part 
of the multiplicand as many times as there ace like parts 
of a unit in the multiplier. (Art. 132.) Hence, multiply- 
ing by .5, which is equal to -f„- or i, is taking kolfotlhf. 
multiplicand once. Now AS, or -Mr+2=^t%. (Art. 
138.) But TVi=.a4, (Art. 179,) 

Operation. We multiply as in whole numbers, and 

.48 pointing off as many decimals in the pro- 

.5 duct as there are decimal figures in both 

I245 _4„j^ factors, we have .240. But since ciphers 

placed on the light of decimals do not 

affect their value, the may be omitted. (Art, 183.) 

But .24=-^, which is the same result as befoie. 



Multiply 8.45 
By ,25 


96,071 
.0032 


456.03 
4,5 


4225 
1690 


192142 
288213 


228015 
182412 


Ans. 2.1125 


.3074272 


2052.136 


191. From tlie 
the following general 


preceding illustrations wo dei 



RULE FOR MT I.TIPJ R 1TI0N OI DEi IM II ^ 

MuUiply as in uholt, number'', and point off as many 
'figures from the nght of the product fo) decimals, as thei& 
are decimal places both, m the muUiplter and midtvpluand 

If iht product does not contain fo many jiguie^ oitJeie 
are ded/inals in both factors, supply tlie deficiency hyprcjuang 
ciphers. 

Quest .—191. How are decimals muHiplled logelher ? Ilowdo you 
pointofftliuprodiiel;! , When ilie nrinJuel does not conlain go mimy 
fignrosaa there are dcoimiJa in both lactors, what la lobe done ! 
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Proof. — Multiplication of Dedmals is proved m the same 
tmnwr as Sinvple MulUpUcation. {Arts. 53, 74.) 

Ogs. The reaaon foi pointine off as many Jecimal places in the 
product as there are decimals in both factare, ma; be illustrated thus: 

Suppose it is reqnired to multiply .25 by .5. Supplying tbedoiiom- 
inators .35=1%, and .5=-i^. (Art. 180.) Now -i%X-(V=-iWir. 
(Art. 135.) But tWu-135; (Art. 179;) that b, the productof 
.S5X.5, contains just as maoy deciinalsas the fectorsthemselveE. In 
lilie manner it may be Bhown that the product of any two or more de- 
cimal numbers, must conilun as many decimal figures bs there are 
plac^ of decimals in the given Actors. 

BXAMPLES. 

Ex. I. In 1 piece of cloth there are 31,7 yards: how 
many yards are there in 7.3 pieces 1 

2. In 1 harrel there are 31.5 gallons : how many gal- 
lons are there in 8.25 barrels ? 

3. In one rod there are 16.5 teet : how many feet are 
there in 35.75 rods 1 

4. How many cords of wood are there in 45 loads, al- 
lowing 8.25 of a cord to a load? 

5. How many rods are there in a piece of land 25.35 
roda long, and 20.5 rods wide ? 

6. If a man can travel 38.75 miles per dayj how far can 
he travel in 12.25 days? 

7. How many pounds of coffee are there in 68 sacks, 
allowing 961,25 pounds to a sack? 

8. If a family consume .85 of a barrel of flour in a 
week, how much will they consume in 52,23 weeks? 

9. What is the product of 10.001 into .05 1 

10. What is the product of 50,0065 into 1.003? 

192. When the multiplieris 10, 100, 1000,&e.,th9 
multiplication may he performed by simply removing the 
dedTtial point as many places towards tlie light, as there 
are ciphers in the multiplier. (Arts 59, 191.) 

of decimala proved T 193. How 
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Arts. 192, 193.] 

U. Multiply 4.60S1 hy 100. Ans. 460.51. 

12. Multiply 2.6601 by 1000. 

13. Multiply .5678 by 10000. 

14. Multiply .000781 by 2.40001. 
!5. Multiply 1.002003 by .0024. 
16. Multiply .58001 by .0001003. 
J 7. Multiply 8.00 1502 by .00005. 

18. Multiply 85689.31 by .000001. 

19. Multiply ,0000045 by 69.5, 

20. Multiply .0340006 by .000067. 

21. Multiply .5 by 5 millionths. 

82. Multiply ,15 by 28 ten thousandths. 

23. Multiply 25 hundredth thousandths by 7.3. 

24. Multiply 226 millionths by 2.85. 

25. Multiply 2367 ten millionths by 3,0002. 

DIVISION OP DECIMAL FRACTIONS. 

193. Ex. 1. Divide .75 by .5. 

Operation. 

.5). 75 We divide as in whole numbers, and point 

L5 Ans. "^ ' decimsd figure in the quotient. 

Ob3. We hava scan in the multiplication of dedmala, tiiat the pro- 
duct has us many decinud figures, as the multiplier and multiplicaoil. 
(Art. 191.) Now since the dividend ia equaf to the product of the 
divisor ana quotient, (Art. 65,) it follows that the dividend must have 
as DiBny dedmals as the divisor and quotient togetlier; consequentij, 
as the dividend has two dedmals, and the divisor but one, we must 
point oS one in the quotient; that is, we must point oS' as many de- 
cimals in the quotient, as tbe decimal places in the ilividend exceed 
those in the divisor. 

2. Divide .289 by 2,4. 
Operatim. 
2.4).289{,I2+-4m. 

24 Since the divisov contains tvro figures, 

49" we substitute long division for short, 

4g and point off the quotient aa before. 
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182 DIVISION OF [SucT. VIII. 

Kelt, When there is a lemidnJer, the sign -r should be annexed to 

Ihe quotiont, to show that it is not oomplete. 

3. Divide 1.345 by .5. Ans. 2.69. 

4. Divide .063 by 9. 

Opemiioji.. In this example the dividend has three 

9).063 more places of decimals than the divisor ; 

~Wf Ans liEince the qiiotJont must have three places 

of decimals. We must, l;lierefore, prefix 

two ciphers to the quotient. 

194. From these illusti-ations we derluce the follow- 
ing general 

RULE fOR DIVISION OF DECIMALS. 

Divide as in whole numbers, and point off as many jig- 
wesfoT decimals m ihe guotieni, as the decmal jdaces in ihe 
dividend exceed those in the divisor. Jf the qtiokeni does not 
contain figures enough, sapph/ ihe deficiency by fr^xing 
ciphers. 

Pkoop. — Division of Dedmals is proved in the saine man- 
ner as Simple Division. .(Art. 73.) 

Obs. 1. When the number of dedmalK in thediviaor isthe same as 
that in the dividend, the quotient will be it ahole number. 

5. When thei'B are more deramalB in the divisor than in the divi- 
dend, annex as many ciphers to tha dividend as are necessary to make 
its deciinnl places eqanl lo those in the divisor. The qaotient thence 
arising will be a whole number. (Obs. 1.) 

3. After all the figures of the divLJenit are divided, if there is a re- 
mainder, dphers may be annexed to it and the division continued at 
Eleasure. Tbc ciphers annexed must be regarded as dedmal places 
elonging to the dividend. 

Note. — For ordinary purposes, it will be sufficiently exact lo c^rry 
thequotient to three or four places of dedmals; but when great accu- 
racy ia required, it must be carried farther. 



QORST.— 194. How are decimals divided? Ho 


^^he: 


off the qiro- 


lient % How is division of decimals proved ? Ob 


the number 


of decimal places in the divisor is equal to Ibac in 


tbadi 


id end, what 


is the quotient ! Wlisn there are more decimals L 


thed 


visor than in 


the dividend, bow proceed T When there is a re 


aiainde 


, what may 


bsdone! 
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I. If 1.7 of a yard of cloth, will malts a coat, how 
many coats will 10.2 yards make? 

3. In 6.75 coids of wood, how many loads are there, 
allowing .75 of a cord to a load? 

3. If a man mows 3.2 acres of grass per day, liow 
long will it take him to mow 39.36 acres? 

4. If 23.25 tushels of barley grdw on an acre, how 
many acres will 55Q bushels require ? 

6. In 74.25 feet, how many rods ? 

6. In 99,325 gallons of wine, how many barrels? 

7. If a man chops 3,75 cords of wood per day, how 
many days will it take hii^j tochoji 91.476 cords? 

8. If a man can travel 35.4 miles per day, how long 
will it take him to travel 244.26 miles ? 

9. A dairy-man has 187.5 pounds of butter, which he 
wishes to pack in boxes containing 12.5 pounds apiece; 
how many boxes will it require? 

10. In 3.575, how many times ,25? 

195. When the divisor is 10, 100, 1000, &c.,the di 
vision may be performed by simply remoring ihe dedtaal 
pmnt io the dividend as many places towards the kfi, as 
there are ciphers in the divisor, aud it will fee the quotient 
required. (Arts. 80,194.) 

II. Divide 756.4 by 100. Am. 7.564. 

12. Divide 1268.2 by 1000. Ans. 1.2683. 

13. Divide 1 by 1.25. 14. Divide 1 by 562.5. 
15. Divide .012 by .005. 16. Divide 2 by .0002. 
17. Divide 5 by .000001. 18. Divide 13.2 by .75. 

19. Divide .0248 by .04. 

20. Divide 2071.31 by 65.3. 

It 13 10, 100, iOOO, &c., how mnytia 
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[Sect. VIII. 

REDUCTION OP DECIMALS. 

CASE I. 

Ex. 1. Change the decimal .25 to a common fractioo. 

Suggestion. — Supplying the denominator, .25 =t^. 
(Art. 180.) Now ^ is espressed in the form of a com- 
mon fraction, and ss such maybe reduced to lower terms, 
and he treated in the same manner as any other common 
fraction. Thus -iVu^iMr, or ^. Hence, 

196> To reducea Decimal to a Commou Fraction. 

Erase the decimal pinnt ; tkentnrile the' decimal denominiv- 
tor under the nitmeratorj and, il wUl form, a, common fraciion, 
which may be treated in the same manner as other common 



3. Reduce .66 to a common ffaction, &c. 

4. Reduce .75 to a common fraction, &c. 

5. Reduce .375 to a common fraction, &c. 

6. Reduce .625 to a common fraction, &c. 

7. Reduce .025 to a common fraclioa, &c. 

8. Reduce .876 to a common fraction, &c. 

9. Reduce .0625 to a common fraction, &c, 
10. Reduce .000005 tt - ■ .. 



Ex. 1. Change f to a decimal. 

Suggestion.. — Multipljfing both terms hy 10 tlie fraction 
becomes fj. Again dividing both terms by 5, it becomes 
■ft. (Art. 116.) Eut-ft=.6, (Art. 179,) which is the 
decimal required. 



—196. IIow are Deeimala reduced id Common Frai 
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Arts. 196, 197.] decimals. 185 

Now since we. make no use of the denominator 10 
after it is obtained, we may omit the process of getting it ; 
for if we annex a cipher to the numerator and divide it 
by 5, we siiall obtain the same result. 



6)3.0 A decimal point is prefixed to tlie quo- 

~~^ tient, to distinguish it from a whole number. 

Pkoof. — .6 reduced to a common iraclion is -fiy ; (Art. 
196;) and -1^=1. , (Art. 180.) 
2. Reduce i to a decimal. 
Oferaiion. 

8)1,000 Annex ciphers to the numerator and 

J35 proceed as before. Hence, 

197. To reduce a Common Fraction to a Decimal. 

Annex d/phers to the nv,mroior and divide it hy the de- 
nomiTuUor. Point of as many decimal figuires. in the jito- 
Ueni, as you, home a/nnexed ciphers to the numerator. 



Oes. 1. If there 



:re are not as many Sgnres m~ ttie quotient as ;ou 
iphers to the numeralor, supply the deficiency by pre- 



fixingciphera to the i^uoliea 

a Thereaaon of thja prooeBS may iie illustrated tliua. Annexing a 



cipher Co the numerator mu)iiplies the ji-acdon by 10. (Arts. 59, I'M.) 
K, therefore,* the niimeralor with a rapher anneied to it, is divided by 
the denominator, the quotient will obviously be ten Umes too large.' 
Betice, in order to obtain the true qnotient, or a decimal equal to the 
given fraction, the quotient thus obtained must be divided by 10, which 
IB done by pointing off one figure. {Art. 80.) Anneiins 2 ciphers to 
Ihe numerator muftiphea the fraction by lOO; annexing 3 ciphers by 
1000, &c,, consequently, when 3 dphers are annexed, the quotient 
will be 100 times too large, and must therefore be divided by 100; 
when three ciphers are annexed, the quotient will be 1000 times too 
largo, and must bo divided by 1000; &c. (Art. 80.) 



QuEaT.— 197. How or 
Obs. When there ans not 
ttnnesed ciphers, what is 
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KEDTICTION C 



3. Reduce f tc 

4. Reduce -f, and f to decimals, 

5. Reduce ^, and ^ to decimals, 

6. Reduce -J, -J, and f to decimals, 

7. Reduce f, f, and ^ to decimals. 

8. Reduce ^Vj Ai ^^^ 1% '" decimals. 

9. Reduce -f, -f, and jij- to decimals. 

10. Reduce -jVVi and tt^f to decimals. 

11. Reduce Tiiri and tA^ t" decimals. 

12. Reduce i to a decimal. Ans. .333333+. 

13. Reduce VH to a decimal. Ans. .128128128+. 

198. It -will be seen that the last two examples car 
not.be exactly reduced to decimals ; for there will continue 

to be a remainder ailer each division, as long "" 

tiaue the operation. 

In the 12th, the remainder is always I ; in the 13th. 
after obtaining three figures in the quotient, the remaini" 
is the same as the given numerator, and the next thi 
figures in the quotient are the same as the first three, 
when the same remainder will recur again. 

The same remainders, and consec|uently the 
me^ in the quotient, will thus conliuue to recur, as long 
—-a is continued. 



199. Decimals which consist of the same figure or 
set of figures continually repeated, as in the last two ex- 
amples, are called Periodical ox Circulaiing Dedinals ; 
also. Repeating Decimals, or R^etends. 



Ex. !. Reduce 7b. 6d. to (he decimal of a pound. 



Quest,— 199. What ars Periodical or Repeating Decimiila 1 
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300. To reduce a compound number to the decima 
of a higher denomination. 

Fkst rediice tlu given compmmd nwmber to a common froi 
tion ; (Art. 165 ;) then, redwx the comnum fraction to a d 
cimai. (Art. 197,) 

2. Reduce 5s, 4d. to the deciroaj of £1. 

, Am. £.2666+. 

3. Reduce 15s, 6d. to the decimal of £1. 

4. Reduce 12s. 6d. to the decimal oi £1. 

5. Reduce 9d. to the decimal of 1 shilling. 

6. Seduce 7d. 2 far. to the decimal of a shilling. 

7. Reduce 1 pt, to the decimal of a quart. 

8. Reduce 18 hours to the decimal of a day. 

9. Reduce 9 in. to the decimal of a yard. 

10. Reduce 2ft. Gin. to the decimal of a yard. 

11. Reduce 6 furlongs to the decimal of a mile. 

12. Reduce 13 02. 8 dr, to the decimal of a pound. 



Ex. 1. Reduce £.123 to shillings, pence, and farthings. 
Multiply the given decimal by 20, as 
if it were a whole pound, because 20s. 
make £1, and point off as many figures 
for decimals.as there are decimal places 
in the mulliplier and multiplicand. 
(Art. 191.) The productis in shillings 
and a decimal of a shilling. Then 
multiply the decimal of a shilling hy 
!2, and point off as before, &c. The 
numbers on the left of the decimals, 
viz: 2s. 5d. 2 far. form the answer. 
Hence, 




rii,y Google 



Multiply the given dedmol hy that nv/mber which it takes 
of the next lower denoTidnatvm to make one 0/ this higher, as 
tnredwlim, (Art. 161,1,) atid point <^ the product, as in 
mi^iplicaiionofdecijnalfracHons. (Art. 191.) Proc^td in 
this manner with the: decimal figures of each succeeding pro- 
duct, and the numbers on the l^ of the decimal point in the 
several products, will constititte the whole number required. 

2. Reduce £.125 to shillings and pence. Ans. 2s, 6d. 

3. Reduce .625s. to pence and farthings. 

4. Reduce £.4625 to shillings and pence. 

5. Reduce .756 gallons lo quarts and pints. 

6. Reduce .6254 days to hours, minutes, and seconds. 

7. Reduce .856 cwt. to quarters, &c. 

8. Reduce .6945 of a ton to hundreds, &c. 

9. Reduce .7582 of a bushel to pecks, &c. 

10. Reduce .8237 of a mile lo furlongs, &c. 

11. Reduce .45583 of an acre to roods and rods. 

12. Reduce .75631 of a yard to quarters and nails. 

FEDERAL MONEY, 

302. Federal Money is the currency of the United 
States. The denomi nations are, Eagles, Dollars, Dimes, 
Cents, and MUls. 



10 mills (m,) mate 1 cent, maiked ct. 



Ois. Federal Money was established by Congress, Aug. 8th, 1786. 
Previous to this, English or sleiling money was the principal curren- 
cy of tbe countj7. 



Quest. — SOI. How are decimal compound numbers reduced to whole 
ones! 3<B. What is Federal Money ! Recite the Tabic. Ohs. Vihen 
and by whom vtta it eela,bli3hed ! 
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Arts, 201-201,] .money, 189 

Ifole.— Manj foreign coins are 3lil[ in citcuIatioD, Indeed some of 
the rates of postage establishod by tbe government, were, until re- 
cently, sdEipted to foreign coina. To ibe 38tll Congrees belongs the 
honor of abolishing these anH-niUionol rates, and of estabiishmg others 
in Federal Money. 

303< The national coins of the United States are of 
three idnds, viz : gold, silver, and copper. 

1. The gold coins are the eagle, the double eagle,* half 
eagle, qvarler eagle, and gold dollar * 

The eagle containa 258 grains of standard gold; the dou- 
ble eagle, half eagle, and quarter eagle, like proportions. 

2, The silver coins are the dollar, half ddlar, quarter 
d(Mar, the dime, and half dime. 

The dollar contains 412J grains oi sttvndard sAv^ ; the 
others, like proportions. 

3. The copper coins are the ceitt, and half cent. 

The cent contains 168 grains of pwre copper j the half 
cent, a like proportion. 
Mills are not coined. 

Ob3, !. The fineness of gold nacd for cmn, jewelry, and other pur- 
posGB, also the gold of coniin«rce, is estimated by the number of parts 
of gold which it contEUns. Pure gold is commonly supposed to be 
diviJed into 24 equal parts, called corals. Hence, if it coiitaina 10 
parts of aMay, or some baesr metal, it is aaid to he 14 oarata fine ; if 5 
parts of alloy, 19 carats fine ; and when absolutely pure, it is 24 car- 

3. The present slaniUtrd for both gold and siteer qjhis of the United 
States, by Act of Congress, 1837, is 9iH) pits of pure metal by weight 
to 100 parts of alloy. The slloy of gold coin is composed of silvei 
and copper, the alver not to exceed tho copper in wcignt. The alloy 
of Biiver coin is pure copper. 

304. All accounts in the United Slates are kept in 

Quest.— 303. Ofhowmanyldndsare the. 
What are they I Wlial are the gold coins ? 

copper? Ohs- How Is the fineness of e^^d bbuuihuju ; iiih^iiuw niaiijr 
earats is pure gold supposed to be divided ! When it eontaina 10 parla 
DfaJloy, liowfineisiisaid lobe! 5 paru of alloy ! 2part8! 4iiarl3! 

What is the standard for the gold and silver otf '.l- ii-.:~-j i 

Whatia the alloy ofgMd«=-' ■""■--'■-■'■ 

Sdlines! 10 dimes 1 
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190 FEDERAL [SeCT. VIII. 

dollars, cents, aad mills. Eagles are expressed in dollars, 
and climes in cents. Thus, instead of 5 eagles, we say, 
60 dollars ; instead of 7 eagles and 5 dollars, we say, 75 
dollars, &c So, instead of 6 dimes, we say, 60 cents; 
instead of 8 dimes and 7 cents, we say, 87 cents, &c. 

205. It will be seen from the Table that PederaJ 
Money is based upon the Decimal system of Notation ; 
that its denominations increase and decrease from rig-ht to 
left and left to right in a tenfold ratio, like whole num- 
bers and decimals. 

306. TIieDollatis regarded as the v.nil; cen& and 
mills are fractional paits of the dollar, and are distin- 
guished from it by a dedmal point or sepwratrix {.) in the 
same manner as common decimals. (Art. 179.) Dollars 
therefore occupy uiiiii place of simple numbers ; eagles, 
or tens of dollars, tens' place, &c Diines, or tenths of a 
dollar, occupy the place of tenths m decimals ; cents or 
hundredfhs oia dollar, the piice of kundiedtk-:; miUs, or 
thousandths of a dollar, the place of tkouimidths ; tenths 
of a mill, or ten thousandths of a dolhi, the place of ten 
thousamdths, &c, 

Ob«. ]. Since (KntM ill bUEinesa (ninaactions are expreEsed in cen^ 
a™ places o( jeeimala are assigned lo cents. If therBfore tliB nnmber 
otceatB ia less th»D 10, a ciplier mvst ahcays be placed on the l^tlmnd 
cflbemi ibc cents are fturaii-aitos of a dollar, and hundredths occupy 
Uie second dedmal place. (Art. 181.) For example, i cents are 
written thus .04; 7 ctota thus .07; 9 cents thus .09, &c. 

2. Mills occupy the third place of decimals; for they are tkau- 
tandlks a( a. io]Ut, Consequently, when there are no cents in llie 
given sum, two ciphers must be pUced before the mills. Honce, 

307 • To read any sum of Federal Money. 

CaU aU the jigares on the l^ <^ the dednud point dol- 
lars f the first two figures after the point, are cents ; the 

Quest.— 305. How do ihe denominaliona of Federal Money increase 
and decrease! Upon what ia it based ! 306. What ia regarded as the 
unit in Federal Money 1 What are conls and mills ! How are they 
diBtingHiehed from dollars ! 207. How do you read Federal Money J 
Obi. What other mode of rpaiimg Federal Money is msnlioned ? 



riby Google 



third figwre denotes ■milk ; the other places on ihs right are 
decimals of a mUl Thus, $3.25232 is read, 3 dollars, 25 
centSf 2 miils. and 32 hundredths of a mill. 



Read the following sums of Federal Money ; 



S250.56 


«44,081 


$3,7542 


105.863 


60,05 


0,6054 


200.057 


75.003 


4.0151 


506.507 


20.501 


6,0057 


850.071 


30,065 


8,0106 



Write the following sums in Federal Money : 

4. 63 dollars, and 85 cents. Ans. ®63.85. 

5. 150 dollars, and 73 cents. 

6. 201 dollars, and 9 cents. 

7. 300 dollars, 5 cents, and 3 mills. 

8. 4 dollars, 6 cents, and 8 mills. 

9. 100 dollars, 7 cents, 5 mills, and 3 tenths of a mill. 
10. 1000 dollars, 6 mills, and 36 hundredths of a mill. 

Ni^e. — In business transactions, v/hen dollars and cents ure ax- 
pressed togetiier, the cents are frequently written in tbo form of a 
common fraction. Tlius, ft~6.45 are written 16-^^0^ dollars. 

KEDUCTION OP FEDERAL MONEY. 



Ex. I. How many cents are there in 75 dollars 1 

Suggestion. — Since in 1 dollar there are 100 cents, in 
75 doUars there are 75 times as many. And 76x100= 
7500. Am. 7500 cents. 
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Note. — To raultiplj by 10, 100, &c., is simply annexing as n 
ciphers to tl\D multiplicand, as there are cipnm in the moltii 
(Arl. 59.) Hence, 

SOSi To reduce doUa/rs to cents, annex two ciphers. 
To redvM dollars to mills, wtmex three ciphers. 
To reduce c^^ to mills, annex one cipher. 



4. In $5,how many cental 

5. How many mills in *364i 

6. How many mills in $621 ? 

7. How many cents in $6345? 

8. Reduce $75.26 to cents. 

9. Reduce $625,48 to cents. 



10. In 4500 cents, how many dollars? 

Suggestion. — Since 100 cents make I doOar, 4500 cents 
will make as many dollars as 100 is contained tiroes in 
4500. And 4500-1-100=45. Ans. $45. 

11. In 150 mills, how many cents? Ans. 15 cents. 

12. In 25000 mills, how many dollars "i Ajis. $25. 
Note.—1o divide by 10, 100, &c., is Hmply cuttiug off as many 

figures from the right of the dividend as there are cipheta in the di- 
irSor. (Art. BO.) Hence, 

S09. To redwe cents to ddlars, eut off two figures on 
the right. 

To reduce miUs to doUars, cvi off three figivres on the 
nght. 

To redwx miUs to cents, c^ off one fi^gme on ike fight. 

Osa. The figures cut oir are cents and mills. 

QcEsr.— SOS. How are dollars reduced lo cents ! Dollars to miUs ! 
Cents to milia! 06s. Dollars and cenla to cents ! 209. How are cents 
reduced to dollars! Mills to dollars ! Miilstocema; (Jis. What 
ue (he figaree cat offt 
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13. In 325 cenKi, how many dollars 1 Ans. $3.25. 

14. In 423 mills, how laany cents ? Am. 42c. 3m. 

15. In 4320 mills, how many dollars 1 

16. How many dollars in 63500 cents? 

17. How many cents in 4890 mills ? 

310> Since FederalMoney is expressed according to 
tho decimal system of notation, it is evident that it may he 
stthjected to the same operations and treated in the same 
manner as decimal fractions. 

ADDITION OF FEDERAL MONEY. 
Ex. 1. A man bought a cow for $15.75, a calf for 
$2,375, 3 sheep for $3,875, and a load of hay for $8.68 : 
how much did he pay for ail 1 

Omeration ^^ "'"'^ *^ '^""^'■^ ""^'^'" ''°'" 

' lars, cents under cents, &c. Then 

^^'^^K '^^^ ^^'^^ column separately, and 

"■^'" point off as many figures for cents 

^■^'^5 g^ij niilis, ia the amount, as there are 

^■^^ places of cents and mills in either of 
$30,680 Ans. the given nurohers. 

311. Hence, we derive the following genera! 
RULE FOR ADDING FEDERAL MONEY. 

Wnie dollars UTider dollars, cents under ceah, ^e., so 
that the same orders or denffmneUtotis may stand under each 
other. Add each cclwam siparaidy, and poini of the am<mnt 
as in addition of decimal fradimis. {Art. 187.) 

uta expressed, il is 

3. A farmer sold a firkin of butter for $9.28, a cheese 
for $1.17, a quarter of veal for 56 cents, and a bushel of 
wheat for $i. 12: how much did hereceive for the whole? 
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3. A man bought a hat for $5,375, a cloak for $35.68, 
and a pair of boots for $4.75 : how much did he pay for 
all? 

4. What is the snra of $37,565, $85,20, $90.03, and 
$150,638 S 

5. What is the sum of $10,385, $46,238, $190,62 
and $23,036 ? 

6. What is the sum of $23,005, $16.03, $110,738, 
and $131.26? 

7. What is tlie sum of 63 dolls, and 4 cfs., 86 dolls, and 
iO eta,, and 47 dolls, and 37 cts.? 

8. What is the sum of $608,05, $365,205, $2,268, and 
$47,006? 

9. , What is the amount of 1 ! dolls, 3 cts, and 5 mills, 
16 dolls, and 8 mills, 49 dolls, 7 cts, and 8 mills 1 

10. What is the amount of 100 dolis, and 61 cts., 51 
doUs. and 3 cts., 55 dolls. 8 cts. and 3 mills ? 

1 1. What is the amount of 95 dolls. 67 els. and 8 iniils, 
120 dolls. 45 cts,, 101 doila 7 cl& and 9 mills? 

12. A lady boug-ht a bonnet for $6.67, a pair of gloves 
for $0,625, a pair of shell combs for $0,75, and a cap for 
$2,50: what was the amount of her bill? 

SUBTRACTION OF FEDERAL MONET. 

Ex, I. A man boug-lil a hoise for $66.50, and a cow 
for $23.38 : how much more did he pay for his horse than 

We write the loss number under 
the greater, placing- dollars uuder 
dollars, &c., then subtract, and point 
off the answer as in subtraction of 
decimals. 

we derive the following general 

RULE FOR S0BTRACTING FEDERAL MONEY. 

Wriie the less Tmrnber under the greater, mth doUwrs vjnder 

doUaTSf cents under cents, ^c, then subtract^ and ftn/nt off 

the, remainder as m subtraction of dednud Jractums. (Art. 
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2. A man owing $57,35, paid $17.93 ; tow much does 
he still owe 1 Ans. $39.42, 

3. A grocer bought two hogsheads of molasses for 
8*68.90, and sold it for *79.26 : how much did he gain 
by the bargain ? 

4. A man owed a debt of $105, and paid all but $23. 
67 :' how many dollars did he pay ? , 

5. A merchant bought a quantity of silks for $237.63, 
and sold it for $196.03 : how much did he lose? 

6. A drover bought a flock of sheep for $357, and sold 
them for $17.33 less than he paid for Ihem: how much 
did he sell them for? 

7. What is the difference between 365 dolls. 7 els. and 
208 dolls. 20cts-? 

8. From 1 cent subtract 6 mills. 

9. From 1 dollar, 6 cts. and 7 mills, lake 89 cts. and 3 

10. From 96 dollars, Q cents, take 41 dolls., 63 cents, 
and 8 mills. 

1!. From iOO dollars, 10 cents, and 3 mills, take 1 cent 
and 5 mills. 

12. From iOOO dollars, 6 cents, take 100 dolls, and 5 
mills. 

MULTIPLICATION OP FEDERAL MONEY. 

313. In Multiplication of Federal Money, as well as 
in simple numbers, the multiplier must always be consid- 
ered an abstract number. (Art. 4S. Obs. 2.) 

Ex. 1. How much will 5 yards of cloth cost, at $1.75 
per yard ! 



Quest.— 213. How is Fedsiul Money subtracted ! How point off 
Ihoremaindet 1 Obs. When either of tlie given nunibera havenocenia 
eipressed, how is their place supplied ? gl3. In Mnldplieation of Fo. 
dcml Money, what must one of ihe given fanWre be considered 1 
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Operaiwii. If 
S1.75 ly c< 

5 ply the price of 1 yard by the number of 

$8 75 Alts yif'ts, and point oiFlvvo figures for decimals 
'in the product, {Art, 191.) 

2. How much will 15.8 yardsof fringe cost, at 12 cents 
per yard ! 

Operaiion. Reasoning as before, 15.8 yards will cost 15,8 

15,8 times 12 cents. But in perfonning the mul- 

,1 2 tiplication, it is more convenient to take 

gi^"g the 19 for the multiplier, and the result 

will be the same as if it was placed for the 

multiplicand. (Ait. 47.) Point off the product as before, 

314. Hence, when the ji?^eof one article, one pound, 
<ww yard, &c,, is given to find the cost of any number of 
articles, pounds, yards, &c. 

MvUipl^ the price of one a-iiicle and the number of articles 
iogdlier, and point <^ the product as in muUiplicaiion of 
dedmals. (Art, 191.) 

3. Multiply $45,035 by 6.2, Am. $279,217. 

S15. From, the preceding illustrations we derive the 
following general 

RULE FOR MULTIPLYING FEDERAL MONEY. 

MvUiply as in sin^h numheis, and point off' the prodticl 
as in muUiplicaiion ofdedmal pactions ( 4it 191,) 

Obs, 1, When tho price or the quintity craitnins a common frac- 
Uon, the frac^n Ehoutd be changed to a comnon deiimal. (Art. I'JT.) 

3. Id business operations, wtien the nulla in the -uiswer are 5, or 
over, it is cnBtqmary to call them a cent, when under 5, thej aro 
dIeregardcJ. 

Quest.— an. When iho prie 
iBt of any number of 

Blionot'FodsralMu._., . __.. ._ ^. . . 

a common fraiilidn, what should l>a done with it 1 
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4. What will iO lbs, of beef cost, at 6^ cents a pound? 



■5, What cost 14 Jba. of starch, at 10^ cts. per pound? 

6. What cost 151[ pounds of sugar, at 9^ cts. a pound? 

7. What cost 25 gala, of molasses, at 18^ cts, a gallon ? 

8. What coat 23-^ lbs. of raisins, at 8^ cts. per pound? 

9. Whatcost33-J-lbs.ofcand!es,atl2icls. per pound? 
•10. What coat IS-J-lbs. of hyson tea, at 56icla. a pound? 

U. Wh,at will 83 lbs. of beef cost, at $462iper hund.? 

Analysis.— 83 pounds are t% of 100 pounds; there- 
fore 83 pounds will cost ^^ of $4.625 ; and i^ of 
$4,625=i.-..ft^4a.. 

Operaiion. We multiply the price of 100 

$4,625 ($4.62S) by 83, the given num- 

83 ber of pounds, and the product 

13875 $383,876, is the coat of 83 lbs. at 

arnnn $4,625 per ^a)wi But the price 

llrJ^ is $4,625 per hundred; conse- 

$3.83 875 Ans. quently, the product $383,875 is 

100 times too large, and must 

therefore be divided by 100, to give the true answer. 

But to divide by 100, we simply remove the decimal 

point two places toward the left, (Art. 195.) 



before, 825 feet wili 
cost A=iftj of $6.75, We multiply the 
price of 1000 feet by the given number 
of feet, and divide the product by 1000. 
To divide by 1000, we remove the de- 
cimal point three places towards the 
left, (Art. 195.) Hence, 
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Multiply, the given, price hy the given nwrnher cf articles ; 
then, iftheprice is for 100, divide the prodtwt by 100 ; but if 
the pnee is for 1000) divide a by imO. (Art 195.) 

13. Al 84.50 per 1000, what will 1250 bricks cost? 

14. A farmer sold a quarter of beef, weighing 256.5 
pounds, at 85.37^ per 100 : how much did he receive for 
it? 

15. At $4.6a^ per hundred, what will 1675 pounds of 
pork cost 1 

16. What cost 2129 feet of spruce boards, at $18.25 
per 1000 ? 

17. How much will 456f- yards of shirting cost, at 12|- 
cts, per yaid? 

18. What cost 156 ihs. of chocolate, at IS-J cents a 
pound 1 

19. What cost 335 pounds of cheese, at 6f cents a 
pound? 

20. What cost 175 dozens of eggs, at 10^ cents per 
dozen? 

21. At 47f cents per bushel, what will be the cost of 
300 bushels of corn ? 

22. What will 153 lbs. of sugar cost, at 8^ cents per 
pound? 

23. What will 1500 pounds of butter cost, at $8.50 
per hundred? 

24. What cost 28500 feet of timber, at $3.76 per 
100? 

25. What cost 8230 feet of mahogany, at $70.20 per 
1000? 

26. What cost 7630 hemlock shingles, at $3.50 per 
1000? 

27. Whateost 15024 pineshingles, at $8.37 per 1000? 
28.- At ISJcts. a pound, what will 219^ pounds of 

honey cost ? 

QtEBT.— 216. How do you find the cost of tirlieles bought and sold 
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29. At S2,67i per yard, what will 400 yards of cloth 
cost? 

30, At f5f per barrel, what will 1560 barrels of flour 

DIVISION OP FEDERAL MONEY. 

Es. 1. A man bought 5 hats for $25.68 : how much 
did they cost apiece ? 

Offfralvm. If 6 hals cost $25.68, 1 hat will cost 

6 )25.63 one sixth of $25.68. Divide as in sim- 

$4.28 Am. P's numbers, and point off two decimal 
fig-ures in the quotient, (Art. 194.) 
Proof. 

$4.28 If I hat costs $4.28, 6 hats will cost 6 times 

6 as much ; and $4.28x6=$25,68, which is the 
$25:68 gi'en cost Hence, 

317* When the number of articles, pounds, yards, 
&c., and the cost of the whde are given, to find the price 
of (WM article, o»tf pound, &c. 

Divide the whole cost by the whole •mmber cf articles, and 
poird of the (piMkri as in division d dedmal fractions. 
(Art. 194.) 

2. How many yards of doth, at $3.13 per yard, can 
be bought for $20,345 1 

Operation. Since $3.13 will buy 1 yard 

3.13)20,345(6.5 .4.,. »''»*'?";" '"r ." f"? 1"^ 
i«-r« ^ $3.13 IS contained times m 

^"^" - 820.345. Divide as in simple 

1 565 numlDors, aUd point off one deeimd 

t 565 figure in the quotient (Art. 194.) 

Proo/— $3.13x5,5=$20.345. Hence, 
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SI 8. When the piiceof one article, pgiind, yard, &c, 
and tke cost of the whole are given, to find the nQmber oi 
articles, &c, 

Dimde the whde cost by the price of one, and ^nt off the 
patient as in AH. 217. 

3. Divide $149,625 hy $2,375. Ans- 63. 

4. If $75 arc divided equally among- 18 men, how 
much will each receive? 

Operation. 

18)75($4,i6 6^M. After dividing the $75 by 18, 

72 there is a remainder of 3 dollars, 

3QQQ which mast be leduced to cents and 

J8 mills, {Art 208,) and then be di- 

■-■ vided as before. The ciphers thus 

/rz annexed must be regarded as deci- 

mals; consequently there will be 

120 three decimal figures in the quo- 

108 lient 



210* From the preceding illustrations we derive the 
following general 

RULE FOR DIVIDING FEDERAL MONEY. 

Divide as in simple numbers, and point off the quotient as 
in division, of decimal fractions. (Art. 194.) 

Oas. After all the figures of the clliiJeni] are divided, if (here is a 
Temainder, ciphers may be anBeied Ur it, and the openation niaj be 
continued as, jii diviaoaof decimnlB. (Art. 194. Obs. 3.) ThecipheiB 
thus onncieil mual be regarded as deciraiil places ofthe dividend. 

5. How many pounds of cheese, at 7 els. a pound, can 
you buy for $1.47? 

Qdbst,— 218, Wbenthe prfoe oflarticto, 1 poand, ice, and tho 
eosl of Ihe whde are given, how is the number of articles found! 
319. Wbat is the rule for Division of Federal Money '. Obs. When 
there is a remainder after all the iigures of the dividend are divided, 
liow proceed t 
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6. A man paid $0.75 for the use of a liorse and bug'gy 
lo go 8 miles : how much was that per mile 1 

7. How many quarts of cherries, at 7 cents a quart, can 
youhttyfor $!.12? 

8. How many pounds of figs, at 14 cents a pound, can 
you buy for $3.57 ? 

9. HoV many watermelons, at 12+ cts. apiece, can be 
bought for $3 ? 

10. How many pen-knives, at 20 cts. apiece, can be 
bought for $7.20? 

11. At 17-i- cts. a quart, how many quarts of molasses 
can be bought for $4.40? 

12- A man bought 50 pair of thick boots for $175: 
how mucli did he give a pair ? 

13. A man paid $485.50 for 260 sheep; how much 
did he give per head ? 

14. At $2,50 a cord, how many cords of wood can I 
buy for $165? 

15. At $4.75 per barrel, hij".v many barrels of flour 
can I buy for $8.50 1 

16. If a man's iiicome.is $1.68 per day, how much is 
it per hour ? 

17. If a man pays $3.62^ per week for board, how 
long can he boaicf for $188.50 1 

18. Suppose a man's income is $500 a year, how much 
is that per day ? 

10. Suppose a man's interest money is $28.80 per day 
how much is it per minute 1 

20. A mason received $94,375 for doing a job, which 
took him 75-}- days: how much did he receive per day? 

21. At $1.12+ per bushel, how many bushels of wheat 
can be bought for $523.75 1 

23. If $1285.20 were divided equally among 125 
men, what would each receive 1 

23. If $1637.10 were divided equally among 150 men, 
what would each receive ? 

24. The salary of the Preadent of the United States 
is $25000 a year : how much does he receive per day ? 
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APPLICATIONS OP FEDERAL MONET. 



3S0. A Bill, in mercantile operations, is a paper, 
containing: a written stalement of the items, and the price 
or amount of goods sold. 

Ex."!. What ia the cost of the several articies, and 
what the amount, of the foUowing- bill 1 






.. JEsj, 



5 yds. Broadcloth, 
3 yds. Cambric, 

3 do2. Buttons, 

6 skeins Sewing- Silk, 

4 yds. Wadding-, 



Boston, May 25th, 1845. 

Bought of Fairfield ^ Lincoln,, 
at ?f3.25 
" .I2i 

■' .!5 

" .08 

Amount, $17.77, 
Pay't, 

Fairfield ^ Lincoln. 



(2.) 

New Haven, Sept. 2d, 1845. 
Hen. R. S, Baldwin. 

Bought if Dwrrie ^ Peck, 

4 Lovell's Young Speaker, at $ ,62i 

5 Olmsted's Rudiments, " .58 

6 Morse's Geography, " .50 
8 Webster's Spelling Book, " .10 
8 Day's Algebra, " 1.25 

What was the cost of the several articles, and what (ha 
amount of his bill ? 
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Jokn Jacob Astor. 

25 lbs, Sugar, 6 

50 lbs. Coffee, ' 

12 lbs. Tea, ' 

14 lbs. Saisins, ' 
9 doz. Eggs, ' 

15 lbs. Butter, ' 



(3.) 
New Yokk, Aug, 18th, 1845. 

Bought of G.W. Lewis ^ Co, 



W. A SoMford, Esq. 

For 28 yds. Silk, 
" 22 yds. Mudiii, 
" 16 pair Cotton Hose, 
" 35 " Silk " 

« 25 " Shoes, 



(4.) 
Philadelphia, June 3d, 1845. 



rticles, and liow 



CnfciNKATf, July 1st, 1845. 
Messrs. Holmes 4" Homer 

To H. W. Morgan ^ Co., Dr. 
.rlOObbls, Flour, at $450 
50 " Pork, ." 8.25 
25 " Beef, « 9.75 

113 kegs Lard, " 3.25 

25 bush. Corn, " .34 

3 several articles, and how 
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(6.) 
New Orleans, Aug. 12lh, 1845. 
F. O. Emerson, Esq. 

Tn W. H. Arnold ^ Co., Dr. 
For 35 hhds. Molasses, at |!2.60 
" 2100 lbs. Sugar, " .OS-J- - 

" 14000 lbs. Cotton, « .07i - 

« 1350 lbs. Coffee, " 

« SJ200 lbs. Bice, " 

'' 150 boxes Oranges, " 
Credit. 
By 500 Clocks, - at $5.00 

" Note to balance account, - - - - 
What was the amouot of charges, and what the amouni 
of the note "i 



SECTION IX. 
PERCENTAGE. 

Art. 233. The terms Percentage aodPir Cent signi- 
fy a certain aHoteajiee on a hundred; that ia,a certain fiMt 
of a hundred, or simply hundredths. Thus the expres- 
sions 2 per cent., 4, per cent, 6 percent, &c., of any 
number or sum of money, signify 2 hundredths (tuTi) 
4 hundredths (-rfrir,) 6 hundredths (-rhf) &c. of that num- 
ber or sum. For example, 

1 pec cent, of SlOO, is ^j^ of that Bum, which is 1 dollai; 

3 p«r cent, of SlOO, is -^ of that sum, whieli is 2 doilars; 

4 per cent, of $100, is -j^-g of Ihot sum, whiob is 4 donara; 
6peroent.ofS100, U^A-ofthatHuni, wliiehisedoUars, &o. 

Hence, universally, 

QOKBT.— 332. What do [ha terms percentage and per cent, signify- ! 
■Whalianieiint.by3percent.,4petcanL,&c., ofanysiiHi? What then 
does any given percentage of any number or sum of money imply ! 06s. 
Fiom what are the lennB peroenloge and per cent, derived ! 
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23S. a,. Any given percentage of any nwnber,or suvi of 
monet/, i'Oiplies so many imils for every 100 units; so man^ 
dollars for evei'y too dollars; so many cents for every 100 
cents; so many pounds for every 100 poanSt, SfC. 



Ex. 1. A boy found a purse containing' S dollars, and 
on returning- it, the owner gave him 6 per cent, of the 
money : how moch did the boy receive % 

Suggestion. — 6 per cent, is 6 cents for every 100 cents. 
(Art. 222.) If, ehen, he received 6 cents lor 1 dollar, 
(100 cents,) for 8 dollars, he must have received 8 times 6 
cents, or 48 cents. Ans. 48 cents. 

2. What is 6 per cent, of 10 dollars? ^ms. 60 cents. 

3. The printer's hoy collected 12 dollars on some bills, 
for which his employer g-ave him 4 per cent, for his ser- 
vices ; how much did he receive ? 

4. What is 4 per cent, of 8 dollare? 6 dollars? 10 
dollars? 7 dollars? 12 dollars? 15 dollars? 

5. A man borrowed 12dollarsfor a year, and agreed to 
give 6 percent, for the use of it : how much did he pay? 

6. What is 6 pel cent of 10 dollars? 4 dollars? 6 
dollars? 8 dollars? 11 dollars? 15 dollars! 

7. A market-man sold 20 dollars' worth of butter for 
one of his neighbors, who paid him 5 per cent, for his 
trouble : how much did he receive ? 

8. WhatisS percent, of 12 dollars? 10 dollars? 7 
dollars? 15 dollars? 20 dollars? 

9. A farmer bought a cow for J2 dollars, and sold it 
again so that he gained 10 per cent, by his bargain : how 
much did he gain ? 

10. What is 10 per cent of 12 dollars? 20 dollars? 14 
dollars? 18 dollars? 13 dollars? 15 dollars? 

11. What is 11 per cent of 1 dollar? 4 dollars? 10 
dollars? 7 dollars? 6 dollars? 9 dollars? 12 dollars? 
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12. A boy having 100 canary birds, lost 7 per cent, of 
them by disease : how many of them did he lose f 

13. What is 7 percent of 200 dollars? 300 dollars? 
600? 900? 700? 

Svggesiiim, — Since 7 per cent is 7 dollars on 100 dol- 
lars, for 200 dollars it is twice as much, or 14 dollars, &c. 

14.. A merchant invested 500 dollars in a certain ad- 
T^ture, and gained 6 per cent, on the sum invested : 
how much did he gain 1 

15. What is 3 per cent of 100 dollars! 300? 500? 
600? 900? 

16. What is 5 per cent, of 200 dollars? 400? 300? 
700? 1000? 800? 1100? 

17. What is 8 per cent of 200 dollars? 500? 600 ? 
300? 700? 400? 1200? 

18. What is 6 per cent of 300 dollars? 500? 400? 
700? 1100? 900? 1200? 

19. What is 7 per cent, of 400 dollars? 300? 500? 
900? 600? 1000? 

20. What is 10 per cent of 500dollars? 800! 700? 
1200? 1500? 2000? 

21. What is 8 per cent, of 200 dollars? 400? 800? 
900! 1000? 

22. What is 9 per cent of 300 dollars? 600? 500? 
800? 700? 

23. Wbat is 12 per cent, of 8 dollars ? 7 dollars ? 6 
dollars ! 

24. What is 20 per cent, of 4 dollars? 5 dollars? 6 
dollars ? 

25. What is 15 per cent, of 3 dollars? 4 dollars? 6 
dollars? 

26. What is 18 per cent of 3 dollars? 5 doUars! 4 
dollars ? 

27. What is 25 percent of 4 dollars? 5 dollars? 8 
dollare ! 

28. What is 30 per cent, of 3 dollars! 5 dollars? 9 
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EXERCISES FOB 1 



!323< We have seeu tb.at hundredths are decimal ex- 
pressions, occupying tke first two places of figures on the 
right of the decimal point. (Arts. !81, 182.) Now, since 
percentage and per cent, signify hundredihs, it is manifest 
they may properly he expressed by decimals. 



PERCENTAGE TAB 



10 per cent. 
12 per cent. 



100 per ce 



a per ct 



1.03 



125 per cenL, &c, 
k poi cept, tl)B.t i^, i of 1 per ce 
i per cent., that is, i of I per ce 
3 per cent., that is, j of 1 per ce 

]3i per cent 

35^ per ceiit 

Oss. I. It wUI be seeD from the preceding Tiible, ti 
given per cent, ia fcss than 10, a cipher must be prefixed to the iigiire 
espreEBJng it, in the same maDner aa when the number of cents is 
less than 10. (Art. 306. Obs. I.) 

When the given per cent, is mare than 100, it must plainly require 
a mixed number to express it (Art. 18;).. Ol)s, 2.) 

3. Paris of 1 per eeni may bo espreBsed ather by a common frac- 
'' " •>! iiy decimals. Thus, the expreasibn 17-|- per cent., is cquiva- 



.0035 
.0075 
.13135 
.25375 
e, that when tha 



itto.l 






J. The ^ret t-wo decimal figures properly denote the per cent., for 
flvey are hundredths ; the other decimala hrang parts of hundredlhs, 
express parls of 1 per cent. 



QtTEsT. — 333. Howmaypercen 
When the dven per cent, is less 
more than 100, hoiv I 
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1. Write I per cent, 2 per cent., 3 per cent., 5 per 
cent, 8 per cent, and 9 per cent, in decimals. 

2. Write 13 per cent ; 15; 30; 60; 75; 49; 73; 85. 

3. Write i per cent.; f; i; f ; ^; -ft ; ^; ^; X; ^, 

4. Write 3^ per cent. ; 5f; IGi; 135; 331i;462i 

5. A merchant handed some bills amounting to $400 
to a constable, and gave him 3 per cent, for collecting 
them : how much did the constable receive for his ser- 
vices? 

Analysis. — Since 3 per cent, is -jh; the constable must 
have received tuit of $400, or 3 dollars for every 100 dol- 
lars he collected. Now tJtj- of $400 is iU, which is equal 
to $4; and 3 hundredths is 3 times $4, or $12. 
Opf.ration. Since 1^=^.03, we have only to -mul- 

$400 tiply the given number of dollars by .03 

.03 and it will give the answer in cents, 

$1200 Ans ^li'cfi must be reduced to dollars by 
pointing olf 2 decimals. (Art 209.) 

AWe.— It IB important for tlie learoer to observe, tbai the ammtnt of 
money collected, 13 made the basis upon which the percentage is com- 
pnCed. That is, the constable i» entitled to 3 Jolhrs, z& olkn as he 
coifcc/s 100 dollars, and not es oftpn as he pays oust 100 cioUars, as is 
frequently aupposed. For in the latter case he would receive only 
1^, instead of Ythr "^ '^^ ^''°' '" iiuestlon. This distinction is im- 
poitant, especially in calculating percentage on large sums. Hence, 

335> To calculate percentage on any number or sum 
of money. 

Mviiiply the given number or smt by the given per cent, 
express^ deeimaily; and point off the product as in rmiUi- 
^icalion of decimal fractions.- (Art. 191, } 

Obs. If the pel cent contains a common fraction which cannot ba 
expressed decimally, first multiply by the dccunai, then by the com- 
mon fraction of the given per cent., and point off the sum of Uiek pro- 



QuEBT.— Wofc. When il is said that a man receives a eeram pet 
cent, for eollecling money, upon what is the pet cent, calculated I 
8^. How do you calculate percentage ? 06a. If the par cent- contains 
ft cmunon fiaCtion which cannot be espMa^ detimally, how ■pctin^eA ! 
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Art. 225.] percentage, 209 

6. What is 2 per cent, of $3509 Am. $7. 

7. What is 4 per cent, of S63 1 Ans. $2.52. 

8. Whatia3percent.of«U5.25? Ans. $4.3575. 

9. What is -J- per cent, of $180.42? {Art. 223. Obs. 2.) 

10. What is -J- per (lent, of $827,63? 

1 1. What is i per cent, of $128,632? 

12. What is i per cent.f o $90.45 ? 

13. What is 10 per cent, of $600,451? 

14. What is 12 per cent, of $2500,63 ? 

15. What is 20 per cent, of $2250.84 ? 

16. What is 3+ per cent, of $436 ? 

Suggestion.— ^ipeT cl. is equal to .032. (Art. 223. Obs. 2.) 
17. What is 2i per cent of $144? 



$144 Since f per cent, cannot be ex- 

.02-^ aclly expressed by decimals, we 

Sa^8^2 pet ct. first multiply by .02, and then by i ; 

48=i per cent. (Art. 134. a ;) and point off two 

mMlI^ ^^"'"^ Pl^=^' (^"- ^2^' ^'"'i 



18. What is 4i-per cent, of $257? 

19. What is 8f per cent, of $673? 

20. A merchant having deposited $200 in a bank, af- 
terwards drew out lOij- percent, of it; how many dollars 
did he draw out? 

21. A merchant mates a deposit of $1864 and draws 
out 25 per cent, of it ; how. much has he left in (he bank ? 

22. A merciiant shipped 865 boxes of lemons j on the 
passage home, 15 per cent, of them were thrown over- 
board : how many boxes did he lose ; and how many had 
he left? 

23. Howmuchis6iper cent, of $1000? 

24. How much is r percent, of $152633? 

25. How much is 8^ per cent of $16325? 

26. A young man worth $1,500, lost 31-J- per cent, of 
it in gambling : how much did he lose J and how much, 
had he left ? 
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27. A merchaiil; bought a cargo of flour for |1230, and 
paid ij- per cent, for bringing' it home : what was the 
whole coat of his flour ? 

28. What is 37i per cent, of $100? Of $2537,50? 

29. Whatis 112percent. of$I50? 

30. What is 125 per cent, of $635 ? 

31. What is 250 per cent, of $17.35? 

32. Which is the most, 7 per cent, of $1000, or 6 per 
cent, of $1100? 

33. What is the difference between 6 per cent, and 7 
percent, of $12000? 

34 What is the difference between 9 per cent, of 
$2000, and 6 per cent, of §3000? 
85. What is irf per cent. of $10000? 

36. WhatisSOi- percent of$10500? 

37. A man gave his two sons $10000 apiece ; the elder 
added l&J per cent, to his the first year, and the younger 
spent, 15^ per cent, of his: what was the difference of 
their property at the end of the first year ? 

38. A labouring man earning $225 a year, laid up 23^ 
per cent, of it ; how much did he spend? 

39. A man having deposited $856.25 in a savings bank, 
drew out 31^ per cent, of it: how much had he left in 
the bank ? 

40. A farmer owning 3560 sheep, lost 50 per cent, of 
them by disease: how many bad he left? 

APPLICATIONS OP PERCENTAGE. 

3!26« Percentage, or the method of reckoning by 
AwJwirerfifejis applied lovariouscaiciilations in the practical 
concerns of life. Among the most important of these are 
Commission, Brokerage, the Rise and Fall of Stocks, 
Interest, Discount, Insurance, Profit and Loss, Duties, 
and Taxes. lis principles, therefore, should be thorough- 
ly understood by every scholar. 
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COHrwiSSION, BROKERAGE, AND STOCKS. 

327. Cemmisdon is the per cent, or sum cluirged by 
agents for Iheir services in buying and selling goods, or 
transactingr Other husiness. 

I 

328. BroJcerage is the per cent or sum charged hy 
money dealers, called Brokers, for negotiating Bills of 
Exchatige, and other monetary operations, and is of the 
same nature as Commission. 

339. By the term Stoch, is meant the Capiat of 
mon^ed institutions, as incorporated Banks, Manufacto- 
ries, Railroad and Insurance Companies ; also, the funds 
of Grovernmenf, State Bonds, &c. 



330. The original cost or valuation of a share is 
called its •nominal, or par Txdve; the sum for which it can 
be sold, is its real tialve, which varies at different times. 

Obb. 1. The rite or JaU of Stocks is 
cent oCaapaTTohte: The term par la a I 
eqaal, at a elate iifeqmil^y. 

% When stocks sell for their original cost or valuation, they are 
asuil to IwoiJMr; when they sell for more than coat, Ihey are said to 
be airiJBe fiar, or at an a^^anst i "nriien they cio not sell at coat, they are 
Baid io be bdmi} var, or at a disGount. 

3. Persons who deal in Stocks are usually called Slock Crofters, or 
Slock Jobbers, 

331. -The commissioa or allowance made to factors 
and brokers, and the rise and fall of stocks, are usually 
reckoned at a certain percentage on the amount of money 

Quest.— 327. What is commission? Obe. What is an agent who 
buys and sells goods for another usMully ceJled ! 328. What is bro- 
kerage 1 Sa9. What is meant by stocks! How are stocks usually 
divided! What are the owners of the shares tolled 1 330. What is 
the par valne of stochst What (he real valuet Obs. What is ' 



. ^ . ^-e stocks at pa,t\ When above 

nbelow! 331, How are commission, brokerage, and the 
B6 or fall of stocks reckoned ! 



T Whenbi 
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1 the par value of the 

232. To compute commission, brokerage, and the 
advance or discount on stocks. 

Midhplythe given mm, by the given per cent, expressed m 
deemaJs, andfoirtt off the product as in Percentage. 

Whentke commission is to be deducted in advawxfrom a 
spedfied sum and the balance invested, divide the given a-moujtt 
by $1 increased by the per cent, commission, and the quotienl 
iciU be the pairt to be invested. Subtract the pwrt invested 
from the given ammtnt, and the remainder will be the coM- 



Ex. 1. A commission merchant sold a quantity of com 
for |236, and charged 2 per cent, commission : how muot 
did he receive for his services? Ans. $4. '72. 

2. A tH3- gatherer collected $533.66, for which he was 
to have 3 per cent, commission ; what did he receive ? 

S. An auctioneer sold $860.45 worth of goods, at 2^ 
per cent, commission : how much did he receive ? 

4. An agent sold a quantity of oil for $265.35, and 
charged 2^ per cent, commission : how much did the 
agent receive; and liow much the owner ? 

5. Sold goods to the amount of $350, at 4^ per cent. 
; how much did I receive for my services ? 
it goods amounting to $480, at 3^ per cent. 
; what is the amount of my commission ? 

7. Whal is the commission on 8163.635, at S-J- per ct. ? 

8. What is the commission, at 5^ per cent, for purchas- 
ing flour to the amount of $1365.25? 

9. I send my agent $1000 to he laid out in cotton, and 
pay him 5-| per cent, commission : what is his commission ; 
and how many dolJars worth of cotton shall I receive ? 

10. A man sent a broker $10478.13 to lay out in stocks 
after deducting his hrokeragc, at ^ per cent. : what waa 
the brokerage ; and how much stock did he receive ? 
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II. A merchant negotiated a bill of exchange of $5000 
Willi a broker, and agreed to give him 7 per cent, : how 
much did the broker receive? 



12, What is the brokerage or 


L $8265, at 5i 


per ct ? 


13, What isthe brokerage on 


$6524.13, at 8 


percent? 


14. What is tlie commission 


on $146,356, 


at 20 per 


cent.? 






IS. What is the commission 


on $1625.75, 


at 25 per 


cent.? 






16. What is the commissJOQ 


on $25026.10, 


at !5 per 


cent. 3 






17, What is the brokerage < 


m $50265.95, 


at 3i per 


cent.? 






18. What is the brokerage o 


11 $38212,085, 


at li per 


cent. 1 






19. What is the brokerage on 


$752600, at 1 


per cent. ? 


20. What is the brokerage 


on $1000000, 


at i per 



21. Bought 10 shares of bank stock, for which I agreed 
to pay 4 per cent, advance: how much did. the stock 
cost mc? 

Su^gestmi. — The stock manifestly cost me its par value, 
viz : $1000, togoiher with 4per cent, of it. (Art. 229. Ohs.) 
Now $i000x.04=$40; and $1000 +$40= $1040, Ans. 

22. A roan bought 5 shares of the Boston and Provi- 
dence Railroad stock, at 6J- per cent, advance ; what did 
his stock cost him ? 

23. A stock broker bought 15 shares of the New York 
and Erie Railroad stock at par, and sold them at 15 per 
cent, discount : what did they come to ! 

24. Sold 29 shares in the American Manufacturing Co., 
at 1 6 pet cent, advance : what did they come to ? 

25. A stockjobber bought 45 shares of the Auburn and 
Rochester Railroad stock at 3 per cent, discount, which 
he sold at 7 per cent, advance ; how m,uch did he make 
by the transaction ? 

26. A widow invested $9000 in the Commonwealth 
Bank stock at par, and finally sold it at 75 per cent, dis- 
count : how much did she lose ? 
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27. A man owned 53 shaves of the IiOiig Island Rail- 
road stock, which he sold at auction, at 13 per cent, ad- 
vance : how much dicl they come lo ? 

28. Bought 38 shares in the Union Gas Co. at 7 per 
cent, advance, and sold them at 5 per cent, discount; how 
much was my loss 1 



INTEREST. 



333< Interest is the sum paid for the use (f movty 
by the borrower to the lender. It Js reckoned at a given 
per ceni. per annum ; that is, so many dollars are paid for 
the use of $100 ^oioneyea/f; so many cents for 100 cents; 
so many pounds for £H)0 ; &c. 

Obb. The learner should be careful W notice the distinction be- 
tween Commission, and InUteat The.;!n-nier is recfcooeil at a certitin 
per cent, withont regard to time; (Art. 231 ;) tii6 latter a reckoned at 
a certain per ant. for one yew ; conseqnently, for longer ox shorter 
peiiods tiian one year, tike pToportions of the percentage for one year 

The term per Qiniuni,Bigijifiea /or a year. 

334> The mone^ lent, or that for which interest is 
paid, is called the pnndpal. 

The jw cent, paid per annum, is called the rate. 

The Slim of the principal and interest, is called the 
ammnt. Thus, if I borrow 8100 for 1 yeaj, and agree 
to pay 5 per cent, for the use of it, at the end of the year 

I must pay the lender the $100 the sum wMch I hor ' 

and $5 interest, making: 8105, The principal i 
case, is $100 ; the interest $5 ; the rale 5 per cent 
the amount $105, 



QnesT. — 333. What ia Interest ? How is it reckone 
is meant by the term per annum ? 834. What ia mean 
pal! The rale T The amount ? 333. How is the rati 


.d! Oij.What 
.t by the prind. 
b UBDatly del«r* 
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235. ^h.e raie of interest is usually established by 
law. It varies in different countries and in different parts 
of our own country. 

Ob3. 1. The legal rale of interest in Kew England, New Jersey, 
Pennsylvfliiia, Delawale, Maiyland, Vir^nia, Nortli Carolina, Ten- 
i^essee, Kentucky, Ohio, Indiana, lUinoia, MistMuri, and Arkansae, 

In New York, South Carolina, Michigan, TfigconBin, and Iowa, 
it is 7 per cent. 

In Oeoigia, Alabama, MissiEgippi, and Florida, it is 8 per cent. ; 
and in Louisiana Irat 5 per cent. 

On debts and judgments in favour of the United Slalcs, intereat is 
complied at 6 per cent. 

,2. In England and France the legal rate ia 5 per cent. ; in Ireland, 
6 per centi In llali/ about the commencement of tiie l3th century, 
it varied from 30 to 30 per cent. 

336> Any rale of interest higher than the le^al rale, 
IS called umri/, and the person exacting it is liable to a 
heavy penalty. 

Any rate les$ than the legal rate may be taken, if the. 
parties conceited so agree, 

Oe8, 1. Wlien no rate is mentioned, the rate established by the 
laws of the State in which the transaction taUes place, is always un- 
derstood to be the one intended by the parties. 

3. The t«nn per annum, is seldom expressed in connexion with the 
rate per cait, but it ia always undelsUiod-, for the rateis i\ie per eent. 
paid per amaim. (Art, 23i,J 



Suggestion. — 4 per cent, is -ru¥ i that is,$4 for $100, 4 
cents for 100 cents, &c. (Art. 222. a.) Now as the in- 
terest of jS I (100 cents) for a year, is 4 cents, the interest 
of $!5 for the same time, is 15 times as much. And 15 
times 4 cents are 60 cents. Ans. 60 cents. 

Qdest,— OJs. What ia tlie legal rate of interest in New England, 
Now JersflT, &<:.'. What is the legal rata of interest in New York, 
South Carolina, ftc. ! In Georgia, Alabama, &c. ! Co debts dne the 
TJnittid States ! What is the legal rale of ihtereat in England and 
France ? Ireland ! 236. What is any rate higher than the legal rata 
tailed! What ia the conaequence of eiacting usury? Is it safe to 
lake leas than legal interest! Obs. When no rale ia mentjonfd, 
what rate is understood ! 
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Operation. We multiply the pTincipal by the given 

$15 Prin, rate per cent expressed in decimals, as in 

.04 Kate, percentage; (Art. 225;) and point off as 

^.60 Int. many decimals in the product as there are 

decimal places in both factors. 

2. What is the interest of $45 for 1 year, at 3 per 
cent.? $1.35 .djw, 

3. What is the interest of $32,125 for 1 year, at 4i 
percent.? . 

Operation. ii per cent, expressed in deci- 

$32,125 Prin. mals is .045. (Art. 223.) Multi- 
.045 Rate. ply, &c. as above, and point off 6 
160625 decimals in the product. (Art. 191.) 

128500 The fractions of a mill may be omit- 

ted in the answer. Hence, 



81.445625 Ans. 

337« To find the interest of any sum, at any given 
rate for 1 year. 

MvHipl^ the principal by the gi'venraie per cent, expressea 
in decimals, and point off the product as in muUiptii^ion of 
decimal fiadions. (Art. 191.) 

The ammnKt is found by adding the principal and interest 
together. (AM. 234.) 

Osa. 1, In adding the principal and interest, care must be taken to 
add dollars to dollars, cents to cenla, &c. (Art. 311.) 

2. When the rate per cent, is less tiian 10, a. cipher must always 
be prefixed to tlie figure denoting it (Art. 223. Obs. 1.) It is highly 
important that the principal ajid the rule shouid both be Tcrillen cai- 
recUy, in order to prevent mialakes in pointing off the prodnct. 

4. What is the interest of $75.21 for 1 year, at 6 per 
cent? $4.5126, Ans. 

5. What is the interest of $100 for 1 year, at 5 per 
cent ? at 6 per cent. ? at 4 per cent. ? at 7 per cent, i 

Quest. — 237. How do yon compute interest for 1 yearl How find 
the amount! Obs. What precaution is neoeaaary inoddins; the princi. 
ml and interest together! When the rate is leEs thaii 10 percent.. 
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6, What is the interest of S35.3i for I yi:-ar,al 6 per 

7. Wh^ is the interest of $50.10 for 1 year, at 7 per 
cent.? 

8- What is the interest of $63 for 1 year, at 5J per 
cent? 

9. What is the interest of $136,73 for I year, at 4^ 
per cent t 

10. What is lie intarest of $260,61 for 1 year, at 6 
per cent 1 What is the amount ? 

Ans. $15,636 int, $276,246 amount. 

11. What is the interest of $140.25 for 1 year, at 7 



per Ci 



t. ? What is the amount ? 



12. What is the interest of $163.40 for 1 year, at 8 
per cent. ? What is the amount ? 

13. What is the interest of $400 for 1 year, at 6 per 
cent. ? What is the amount ? 

14. What is the amount of $500 for 1 year, at 7 per 

15. What is the amount of $1000 for 1 year, at 8 per 
cent ? 

16. What is the interest of $100 for 3 years, at 6 per 
cent, per annum? 

^ . plainly 3 times as much as tor 

$100 Pntt. ] year^ -^e therefore first find 

.06 Bate. (jje interest for 1 year as above, 

$6.00 Int 1 y. which is $6 ; then multiplying. 

3 No. of y. this by 3, gives the interest for 

fiaOO Int. for 3 y. ^ years. Hence, 

338. To compute the interest of any sum for a given 
number of years. 

JVrf find the inkrest of the given sum for 1 ytwr, ai the 
given rate ; {Art. 237 ;) ihm mtdtlply the itUeresl of 1 ^ear 
Oi/ the given, number of years. 

Qhert.— 23a Howisintereiteoraputedforanynumbet ofyeara! 
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17. At C per cent, per annum, what is the interest of 
$45 for 4 years ? Am. $9. 

18. At 6 per cent, what is the interest of $200 for 5 
years 3 What is the amount 1 

19. At 7 per cent., what is the interest of $250 for 
10 yeai'S t What is the amouiit 1 

20. At 8 per cent., what is the interest of $340,50 for 
3 years ? What is the amount? 

21. At 6 per cent, per annum, what is the interest of 
$100 for I month ? 

Operation. 1 """"th is -^ of 12 months 

^ or a year, therefore the inter- 

f 100 i nn. gjt fpj, 1 ^o„jjj .^-^11 ^g ^ gg 

-QP ^^*^- much as the interest for 1 

12)5.00 Int. for 1 y. year. Now the interest of 

S:50 Int. for 1 m. *»100 f^^' I X^ar is $6, and 
-iV of $6, is 50 cts. la like 
manner any number of months may be considered a frac- 
tional part of a year, and the interest for them may be 
computed in the same way. Hence, 



First find tlie intere.it for 1 year as above; then take such 
a fraelional part of 1 i/ear's interest, as is denoted by the 
given, number cf months. 

Thus, for 1 month take Vs "f 1 year's interest ; for 2 
jnonlhSj -,\ or J- ; for 3 months, -^ or ■}■ ; for 4 months, -i% 
or f ; for 6 months, -^ or ^ ; &c. 

22. At 5 per cent., what is the interest of $600 for 6 
months, Ans. $15. 

23. At 7 per cent., what is the interest of $250 for 4 
months ? 



QuEsT.~a33, How is interest curapctad for months! For B months, 
what part would you take ? For 3 months I 4 months ' 5 months ! 6 
moiiihii ! 7 months ! S moiitlis ? 9 months ! 10 months ! 1 1 months '. 
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24, What is the interest of $3T5,31 for 3 months, at 6 
per cent. 1 

25. What is the interest of S60 for 7 months, at 8 per 
cent? What is the amount! 

26, What is the interest of $9S for 10 months, at 6 
per cent. 1 What is the amount? 

27. At 6 per cent., what is the interest of $600 for 1 
day? 

Operation. 1 day is -5^ of 30 days, o 



*600 Pnn, 



a, month ; hence the interest 



06 Rate ^°^ * '^"7 ^'^^ ^^ ^ °^ ^^ 

- — 1— ,' interest for 1 month. If, 

12)*36,00 In. for I y. Hierefore, we find the inter- 

30)aOO In. for 1 m. est for 1 month, and take -jS 

AiiS. $0.10 In. for 1 d. of this, it will evidently be 

the interest for 1 day. In 

like "manner, any number of days may be considered a 

fractioaal part of a naonth, and the interest for them may 

be found in the same way. Hence, 

2 40. To compute the interest of any sum for a given 
number of days. 

First find the interest for 1 month as above, then take such 
afradionai part of 1 month's interest as is denoted by the 
given number of days. Thus for 1 day toM -^ tf 1 month's 
interest ; for 2 days, -^, or -^ ; for 3 days. ^,or-^; for 
1 days, i ; for 20 days, f ; ^c. 

28. At 4 per cent,, what is the interest of $470 for 10 
days? Ans. $0,522. 

29. What is the interest of $1000 Tor J y, 1 m. and 1 
d,, at 6 per cent. ? 

30. What is the interest of $42.50 for 2 years and 6 
months, at 7 per cent ? 

31. What is the interest of $69.46 for 1 year and 3 
months, at 8 per cent. ? 

a days, 
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241. From the foregoing principles we may deduce 
the following general 

RULE FOR COMPUTING INTEREST, 

I. FoK ONE TEAR. MuUifly the jnincipal by ike given 
■rate, and from ike product point off as many f^res for ded- 
mak, as iJiere are dedmal flcuxs in, both factors. {Art. 237.) 

II. FoK TWO OK MOBE YEARS. MvMply the interest of 
I yewr by the given number cf years. {Art. 238.) 

III. Foa MOBTHs. Take such a fradional part of I 
yea/t's interest, as is denot&i by the given number of r/wnths. 
(Art 239.) 

IV. Fob days. Take smh a pactional part of 1 month's 
tjiierest, as is denoted by the given number if days. 

Oaa. 1 . In calcalattog iot 
31 days, or evea bat '28 or '. 
HBSumed to be oae tv?elflh Ot a yeai. 

3. Id cokululing interest 30 days are conndered a monili: conee- 
quently the interest ibr I day, or aoy nambor of da}^ under 30, is so 
nmny thirliciht, of a menlh's interest. ([Art. 170. Obs, 3.) 

Tnis practice aeems to have been originally adopted on aecoiint of 
its convenience. Tliough not strictly accnrate, it is sanctioneil by 
euslom. »Dd is ererywhwe allowed by law. 

32. What is the Interest of $45,23 for 1 year and 2 
months, at 5 per rent, ? 

33. What is the interest of $43,01 for 2i years, at 7 
per cent. 'I 

34. Whatislheinterest of $215,135for 2year3and 3 
months, at 6 per cent, ? 

35. At 8 per cent-, what is the interest of $75.93 for 3 
years? 

36. At 51 per cent., what is the interest of $939 for i 
years ? 

37. AlSpercent, wliat islheiiiterest of$137.50for6 
months 'I 



Quest,— 341. What is the general rule tor computing i 
In reckoning interCBt, what part of a year is a month consii 
many days arc considered a month ? Is ibiti praiitice Btrii 
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38. At 7 per cent, what is the inleresf of $1500 for 
10 days ? 

39. At 20 per cent, what is the interest of $3000 for 
3 days? 

40. At 12^- per cent,, what is the interest of $1736.25 
for 6 monlhs 1 



SECOND METHOD OF COMPUTING INTEREST. 

243> There is another method of computing interesi, 
which is very simple and convenient in its application, 
particularly when the interest is required for months and 
dm/s, at 6 per cerU. 



INTEREST OP SI FOR MONTHS. 
243. We have seen, (Art, 237,) that, 
^or 1 year, the intaleat of $1 ia 6 oeuU, which ia %.QG \ 



1 month, 


■'ia-^ 


of 6 cento, " " 


3 months, 


" taA.o 


r^ofecents, " " 


3 months, 


" is-ft.o 


r-Lof6centa, " 


4 nwDths, 


" to-^,0 


r-JofScraita, " 


5 months, 


■' i^T^ 


of 6 cents, " 


6 months, 


" i«',V° 


T^of6cent3, " ' 



That is, the interesi of $1 fm- 1 mmth, at 6 per cent., is 
5 mills ; and f&r emry 2 months^ it is 1 cent, ^c. Hence, 

344. To find the interest of $1 for any numher of 
monlhs, at 6 per cent. 

MvUifly the interesi of $1 for 1 wmtk, ($.005,) by tlti 
given number of imrtths, and point offZ decimal figwes in 
the product. {Art 191.) 

1. At 6 per cent,, what is the interest of $1 for 7 
months ? 
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2. At 6 per cent., what is the interest of $1 for 8 
months? 

3. At 6 per cent., what is the interest of $1 for 9 
months? For 10 months? For 1! months? 

4. At 6 per cent,. what is the interest of $1 for U 
months? For 15 months? For 18 months? 

INTEREST OF 1$ FOR DAYS. 
245. Since the interest of $1 for t mo. (30 d.) is 5 
mOls, or $.005, (Art. 243,) 



For S di.j3 (i of SO a.) the intt 


■rest of SI is i of 5 mUla, or $.001 


" 13 days (-f of 30 d,) 


" i3 f of 5 mills, or .003 


" ]9days(f of 30 d.) 


'i3f of SimlU, or .003 


" 34 days (f of 30 d.) 


" is f of 5 mills, or .004 


" 3 daj3 (tV of 30 d.) 


"i8TLof5„a[^or .0005 



That IS, the interest of $1 for eoery 6 daps, is 1, jitUl, or 
8.001 ; and for any number of days, it is as many mills, 
or tkousandlhs of a dollar, as G is mntaAned. times in the 
given numher of days. Hence, 

S46> To find the interest of $1 for aay number of 
days, at 6 per cent 

Divide the give i her of days hy 6 and set the first 
quottent flgwre ti tho j,a dths place t heitke days are 6, or 
■more than &; bit m ter thousandths place, wA«i they are 
less than 6. 

Obs. For 60 days (3 mo ) he nte est of $1 si cent ; (Art. 243 ;) 
in tliis case, therefore, the hrst quotient iigure luust occupy 'iutv 
dredlha' place. 

5, What is the iHterOisl of $1 for I day, at 6 per cent, 
expressed decimally? Ans, $,000166-|- 

6, What is the interest of f I for 9 days, at 6 per cent? 
22 days? 4 days? 14 days? 

St of 91 bo found for any number 
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I. What is the interest of Si for 10 days, at 6 per 
cent.? ledaj's? 20 days? 24 days? 37 days? 28 days? 

8. What is the interest of $1 for 1 year, 5 montiia, and 
3 days, at 6 "per cent. ? 

Solutioji.— Fox 1 year, the interest of $1 is f .06 
" 5 months, " " " .025 
" 3 days, " " " .0005 

Ans. $.0855 
9. What is the interest of $1 for 2 years, 7 months, 
and 20 days, at 6 per cent. ? 

10. What is the interest of $1 for 3 years, 1 month, 
and 15 days, at 6 per cent. ? 

II. What is the interest of $145 for 6 months, and 24 
days, at 6 per cent. ? 

Operation. Since the Int. of ffil for imo. ia5 

$U5 Prin. inills, " 1 cent for S mo., it is manifest 

„„_ 1 ,, the answer may be found liy mulliply- 

'^t—t me mo. j^g ^<^ p^„ (^ ^y ^^^ nnmbei: of 

435' Int. for 6 mo. montlB, regarding (lie doais aa a frae- 

RO " nA. A lionalpart ofamo. i for, the int. of $1 

"" -^^ "■ is e^ual to half as ma^j ontis ns there 

$4.93 Ans, me months in tJie given Ume. 

24:7 > From these illustrations we may derive a 
SECOND RULE FOR COMPUTING INTEREST. 

MvUifty the principal by the interest of $ 1 for the given 
time, and point off the product as b^ore. (Art. 241.) 

Or, mvitiply the principal hy half the nwvtber of months, 
and point off two laore decimals m the product than there 
,e/ie decimal flgwres in- the m-uUipUcamd. 

Oes. I. In tlie latter metbod, the yeais must be reduced to months, 
«nd t&B days to the fiaotionof a month, then tate An'/' of them. 

The interest at any other rate, greaier,oi less than 6 per cent, may 
be found liy adding to, or subtracting from the interest at G per cent., 
such a fraslioval part of ilsdf, as the required rate esceeiis or falls 
short of 6 per cent. Thua, if the required rale ia 7 per cent., first 
find the iniercst at 6 pec cent., then add -f of it to itself; if 5 per 
cent., aubtraci -^ of it from itself, &c. 
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224 INTEREST. [Sect, IX. 

2. When it U required (o compute tlie interest on a mile, we must 
first find the time for which the note has been on interest, by imh- 
ttimtmgtheearlier from the later date; (Ait. 170;) then cast tho in- 
toreBt OQ the face o( the note for tJje time, by either of the preceding 
methods. (ArUi, 341, 347.) 

13. What is the interest of $300 for i months, and 18 
daySj at 7 per cent. ! 
Operalion. 
$300 Prin. 

^ '"ihe^to/"} '^^ required rate is 1 



900 



r cent, more than 6 i 



gQQ cent. ; we therefore find the 

I !50=^ of 6 per cent. 
Am. $a050 Int. at 7 per ct. 

14. 'At 5 per cent., what is the iiiterest of $256.23 for 
9 months and ISdays? 

i5. What is the interest of $450 from Jan. 1st, 1844, 
to March 13th, 1845, at 6-per cent. 1 

OpeTOtion. $450 Principal. 

Yr. mo d .072 Int. of $1 for the time. 

1S45 " 3 " 13 900 

1844 '■ 1 " I li_^^ 

Time 1 " 2 " 12 $33100 Ans. 

EXAJfPLES FOR PRACTICE. 

1. What is the interest of $45.25 for 8 months, at 6 



percent.'; 

3. What is the interestof $93.86 for3 months and 15 
days, ate per eent.? 

4. What is the interest of $110 for 1 month and 20 
days, at 6 percent.? 

6. At 7 per cent., what is Hie interest of $158.91 for 
I year and 3 months? 

Quest.— 247. How computQ the inteieat on a note! 
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6. At 7 per cent, what is the amount of $217 for f 
year and 8 months ? 

7. At 6 per cent., what is the amount of $348.10 for 
2 years and 1 monlii ? 

8. At 7 per cent., what is the interest of $400 for 1 
year and 6 months ? 

9. At 7 per cent, what is the amount of $213.01 for 9 
months ? 

10. At 5 per cent,, what is the amount of $603 for 2 
years and 5 months ? 

1 1. What is the amount of $86t for 8 months and 24 
days, at 6 per cent. ? 

12. What is the amount of $ 1236 foi 3 months and 14 
days, at 7 per cent, ? 

13. What is the interest of ffiUOO for I year, 1 month 
Olid 9 days, at 7 per cent, 1 

14. What is the interest of $469.20 for 27 days, at 8 
per cent. ? 

15. What is the amount of $705 for 5 years, at 9 per 

16. What is the amount of $1000 for 10 years, at 5 
per cent, f 

17. What is the amount of $1650.06 for 20 years, at 
7 per cent. ? 

18. What is the amount of $2500 for 7 years, at 15 
per cent, 1 

19. At 4^ per cent, what is the interest of $i7000for 
1-J- years! 

20. At 7-^ per cent., what is the interest of f 1625.81 
for 45 days ? 

21. At 12i per cent, what is the amount of $165.13 
for 33 days ? 

22. At 7 per cent, what is the amount of $8531 for 63 



33, At 6 per cent, what is the amount of $15021 for 
93 days? 

24. What is the interest on a note of $65, dated Jan. 
10th, 1844, to May 16th, 1845, at 6 percent? 

25. What is the interest of $i70 from June 19th, 1840, 
to July Ist, I84i, at 7 per cent. ! ' 
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26. What is the interest of $105,63 from Feb. 22d, 
1839, to Aug. 10th, 1840, at 5 per cent, i 

27. What is the interest of $234 frovn April 10th, 
1834, to Oct. 1st, 1835, at 6 per cent.? 

28. What is the interest of $195.22 from June 25tli, 
1838, to March 31st, 1840, at 6 per ceat.? 

29. Whatistheinterest of ©391 from Sept. 1st, 1840, 
lo Nov. 30th, 1841, at 8 per cent? 

30. Wlmt is the interest of $510.83 from March 21at, 
1842, to Dee. 30tb, 1842, at 7 per cent? 

31. At 6 per cent, what is the interest of $469.65 
from August 10th, 1843, to Feb, 0th, 1844 ? 

32. At 7 per cent,, what is the amount due on a note 
of $385, dated March 15th, 1844, and payable Sept, 18th, 
1845? 

33. At 6 per cent,, what is the aroouat duo on a note 
of $391, dated Oct, 9th, 1844, and payable March 1st, 
1845? 

34. At 5 per cent, what is the amount of &(H23 from 
Feb. 19th, 1844, to Aug, 10th, 1844? 

35; At 4 per cent,, what is the amount of $589.20 from 
January 10th, 1844, to January 13th, 1845? 

36. At 4 per ceiit.,'what is tiie amount of $73 1 .27 from 
July lEt, 1844, to April 4lh, 1845? 

37. What is the interest of $849 from July 4th, 1841, 
to July 7th, 1845, at 6 per cent. ? 

38. What is the interest of ^966 from Jan, Isf, 1842, 
to March 20th, 1844, at 7 per cent, ? 

39. Whatistheinterestof $1539fromMay2Ist, 1842, 
to Aug. 19th, 1843, at 6 per cent, 1 

40. What is the amount of gllOOfrom June 15tb,1840, 
to Aug. 3d, 1845, at 5 per cent, ? 

41. What is the amount of $1 for 50 years, at 6 per ct? 
At 7 per cent, ? 

42. What is the amount of one cent for 500 years,at 
7 per cent. ? 
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PARTIAL PAYMENTS, 

348. When partis payments are made and endorsed 
upon Notes and Bonds, tne rule for computing theinter- 
est adopted by tKe Swpreme Court of the United Stales, is 
the following. 

I. " The rvle for caMing interest, when partial paymmis 
ham hmi, made, m to apply the paymeni, in ike first place, to 
the discharge of the interest then due. 

II. "-If the paytiient exceeds the inlered, the swpbis goes 
towards aisckwrging the principal, and the suJiseguent interest 
is to be computed on the balance tf principal reotaiidng dM. 

III. ^ If the payment be less than the hiia-est, the surplvs 
of irU&'est must not be iaJem to augment the principal ; but 
interest continues on the former princ^al untH the period 
%ehen the payments, taken iogetJier, exceed the iitlered due, 
and then the surplus is to be applied towards discharging th£ 
principal ; and interest is to be computed oti the balance as 
aforesaid." 

Note.— The above rule is adopted by MaasachaeiUs, Neio York, and 
the other States of the Union, with but few eiMptions. It ia ^ven 
in the language of th^ diBUnguished Chancellor Kent. — Johnaon'i 
Chancery Reports, Vol. I. p. 17. 

$850. New Haven, Jan. "1st, 1841. 

43. For value received, I promise to pay George How- 
land, or order, eight hundred and fifty dollars, on demand, 
with interest at 6 per cent 

John Habitlton. 

The following payments were endorsed on this note : 

July 1st, 1841, received *100,62. 
Dec Isl, 1841, received $15.28. 
Ang. 13th, 1842, received 8175.T5. 

What waa due on taking up the note, Jan. 1st, 1843 ? 

(iUf;ST.-243. What is the seneral melliod of casling interest on 
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Operation. 

Principal, - $850.00 

IntetcBt to first payment, July 1st, (6 months,) 25.50 

AmoWnt due on note July 1st, ■ - - $875.50 
lat payment, (to be deducted from amount,) 100.62 

Balance due July 1st, .... $774.88 

Int. on Bal. loaJ pay't Dec. Jsl, (5mo.,) »19.37 
2d pay't (which is less than the inter- ) 

eat then due,) J ^°-^ 

Surplus interest unpaid Dec. tst, $4.09 

Int. continued on Bal. fiom Dec. Ist, ( 

1842, to Aug. 13th, (8 mo., 12 d.,) J 32.54 36,63 

Amount due Aug. 13th, 1842. $811.51 

3d payment (being greater than the interest > 

now due) is to be deducted from the am't, J I'^S-^S 
Balance due Aug. 13th, .... $635,76 
InL on Bal, to Jan, 1st, (4 mo,, 18d.,) - 14,62 

Bal. due on taking up the note, Jan. 1st, 1843, $650l38 

$500 . New Tors, May 10th, 1842. 

44. For value received, I promise to pay James Mon- 
roe, or order, five hundred dollars on demand, witli in- 
terest at 7 per cent. 

Henry Smith. 

The following suras were endorsed upon it : 

Received, Nov, lOlh, 1842, $75. 
Received, March 22d, 5843, $100, 

What was due on taking up the note, Sept. 28th, 1 843? 

' $692.35. Boston, Aug. 15th, 1843. 

45. Three months after date, I promise lo pay Joha 
Warren, or order, six hundred and ninety-two dollars and 
thirty-five cents, with interest at 6 per cent., value re- 
ceived. Sam^jel Johnson, 
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Arts. 249, 240, a.} iwrEii£ST. 22 

Endorsed, Nov. 15th, 1843, $250,375- 

" March 1st, 1844, $65,625. 

How much was due July 4ih, 1845 ^ 

SIOOO. Philadelphia, June 20lh, 184!. 

46. Six months after dat 
Carey, Hart & Co,, or orde 
intereat at 5 per cent., value received. 

Horace Prestow. 

Endorsed, Jan. lOth, 1844, $126. 
« June 16th, 1844, $93. 
" Feb. 20th, 1845, $200. 

What was the balance due Aug, 1st, 1845 ? 
CONNECTICUT RULE. 

249> "Compate the intereat on the principal to the time of 
the first payment ; if that be one year or more from the time the m- 
lerest commenced, add it to Che prmdpal, and deduct the payment 
from the »nm total. If there be after payments made, cmnpate the 
interest on the balaneeiilue to the nest payment, and then deduct the 
payment as above ; and in like manner, from one payment to an- 
other, till all the payments ate absorbed ; provided the time between 
one payment and another be one year or more. But if any payments 
be made before one year's interest hath accrued, then compote the 
interest on the principal sum due on the obhgation, for one year, add 
it to the pnncijnd, and compute the interest on the ecim paid, from tlifl 
time H was paid up lo the 'end of the year; add it to the sum paid, 
and deduct that smu fhim the principat and interest added as above.* 

" If any payments be made of a less sum than the intereat arisen 
at the time of sach payment, no interest is to be computed, but only 
on the principal earn tor any period." — Kirby's Repurii. 

THIRD HrLE. 
249. a. First And the amount of the given principal for the 
whole time ; then iind the ammint of each of Ihe several payments 
from Hie time it was endurscd to the time of settlement. Finally, 
subtract the amount of the several payments from the amount of tbe 
principal, and the renuunder will be Uie sTim due. 
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47, What is tlie interest of £175, 10s. 6d. for 1 year, at 
5 per cent. J 

Operaiion. We firstreduce the 10s. 6d. 

£175.525 Prin. to the decimal of a pound, 

.05 Rate. (Art. 200,) then multiply the 

£877625' Int. for I vr P^ncipa! by the rate and point 

20 offthe product as m Art. 241. 

-r^^K^;^ The figure 8 on the left of the 

s. ia.a^DUU decimal point is pound^ and 
those on the right are decimals 



d. 6.30000 of a pound, t 

4 duced to shillings, pence, and 

for. 1.20000 farthings. {Art, 201.) 

Am. £8, 15a. Sid. Hence, 

350> To compute the interest on pounds, sliillinys, 
&c 

Reduce the given shillings, pence, and farthings to the de- 
anai of a pound; (Art. 200 ;) then find the interest as en 
dollars and cents; fiaally, reduce the decimal figwes in the 
answer to shillings, pence, andfarthings. (Art. 201.) 

48. What is the interest of £56, 15s. for one year and 
6 months, at 6 per cent. 1 Ans. £5, 2s. If d. 

49. What is the interest of £75, 12s. 6d. for I year and 
3 months, at 7 per cent, ? 

50. What is the interest of £96, 18s, for 2 years and 6 
months, at 4j; per cent. 1 

51. What is the amount of £100 for 2 years and 4 
months, at 5 per cent ? 

52. What is the.amount of £430, 16s. lOd. for 1 year 
and 5 months, at 6 per cent. ? 

Quest.— 250, How ia inierest eompuMd on poiinda, Bhilliiiga, &e. I 
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PROBLEMS IN INTEREST. 

351> It will be observed th.at there are _/()«»■ jJiw/s or 
terms connected with each of the preceding operations, 
Tiz : the pnncipal, the rate per cent., the time, and the inter- 
est, or the a/mm/nt. These parts ot terms have such a re- 
lation to each other, that if any thr^ of them are given, 
the lAher may be found. The questions, therefore, which 
may arise in interest, are nwmerousj but they- may be 
reduced to a kvt general principles, or Problems. 

Obs. 1. The term Ptobkm, in its common Hcceptation, niBBiia a 
qu«Blion proposed, which cequirfa a Bolution. 

9. A number or quanti^ is said Cobe given, when its value la stat- 
ed, ormaj be easily intenedffomthecondidonsoftlieqaestion under 
considera^on. Thus, when the pimcipal and interest are known, 
the amouni may be said to be given, because it is merely the sum of 
the principal and interest. So, if tbe principal and (he amount ara 
known, the iiiteresi may be said to be given, because it is tlie d^er- 
ence between the amount and ^e principal. 

363. To find the interest on any given sum j as in the 
foregoing' examples, the fTincifol^ the rate per cent, and 
the tiwie are always given, lliis is the First and ffwrf 
important Problem in interest. The other Problems will 



PROBLEM 11.* 

To find the RATE PER CENT., tke prhicipal, the hdered, 
and the time being given. 

1. A man loaned $75 to one of his neighbors for 4 
years, and received $24 interest: what was the rate per 



QiTEST.— 251. Howroanyte 

eeding eiemples f Whatarel.. . . ^ 

are given, can tlie fourth be foandt Ois. Whatisaproi 
Is a number or qnantily said to be given X S52. What te 
when il is required to find the interest ! 
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Analysis. — The interest of $75 at 1 per cent, for 1 year, 
is 8.75, and for 4 years it is $.75x4=$3. (Art, 238.) 
Now since $3 is 1 per cent interest on the principal for 
the given time, $24 must he ■%*- of I per cent., which is 
equal to 8 per cent, (Art. 121.) 

Or, we may reason thus : If $3 is 1 per cent, on the 
principal for the given tirae, $2i must ho as many per 
cent, as $3 is contained times in $24 ; and $24-!-$3=8. 
Ans. 8 per cent. 

PnooF.— S75x.08=S6.00, the interest for 1 year at 
8 per cent,, and $6x4=S24, the inle.rest of $75 for 4 
years at 8 per cent. Hence, 



^First find the intered of the principal at I per cent, for 
the given time ; thm utake the interest thus found the denom- 
inaioT and the given interest the Tenmeraior of a anniium 
fraction, which okng reduced, to a loAofe or mixed number, will 
give the rehired ^xr cent (Art. 121.) 

Or^ ^/n^ly divide, the given interest by the interest of the 
principal at I per cent, for the given time, and the gut/tienl 
will be the per cent. 

2. If I horrow S300 for 2 years, and pay S42 interest, 
what rate per cent, do I pay 'I 

Operation. The interest of S300 for 2 yrs. 

$6)$42 at 1 per cent,, is $6. (Art. 238.) 

7 Ans. 7 per ct. 
Peoof.— $300x.orx2=$42, 

3. If I borrow $460 for 3 years, and pay $82.80 in- 
terest, what is the rate per cent, ? 

4. A man loaned $500 for 8 months, and received $40 
interest : what was the rate per cent, ? 

5. At what rate per cent, must $450 be loaned, to gain 
$56.50 interest in 1 year and 6 months? 
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Art. 253.] 

6. At what per cent must $750 be loaned, to gain 
$225in4yeaj:s? 

7. A man has $8000 which he wishes to loan for $600 
per annum for his support : at what per cent, must he 

8. A gentleman deposited 81250 in a savings bank, 
for which he received $31.25 every 6 months; what per 
cent, interest did he receive on his money ? 

9. A capitalist invested $9260 in Railroad stock, and 
drew a semi-annual dividend of $416,70 ; what rate per 
cent, interest did he receive on his money ? 

10. A man built a hotel at an expense of $175000, 
and rented it for SI8750 per annum ; what per cent, inter- 
eat did his money yield him ? 



Th find the principal, tke interest, the rate per cent., aiid 
ills time being given. 

1 1. What sum must be put at interest, at 6 per cent,, 
io gain $30 in two years! 

Analyiis. — The interest of $1 for 2 years at 6 per cent,, 
^the given time aodrate,)i3l2centa. Now 12 cents interest 
is -^ of its principal $1 ; consequently, $30 the given 
interest, must be -^ of the piincipaT required. The 
question therefore resolves itself iato this : $30 is -^ of 
what number of dollars? If $30 is -jW, tU is -rV of 
$30, which is $2J; and ■HfS=*2ixlO0. which is $250, 
the principal requifed. 

Or, we may reason thus: Since 12 cents is the interest 
of 1 dollar for the given time and rate, 30 dollars must be 
the interest of as raany dollars for the same time and rate, 
as 12 cents is contained times in 30 dollars. And 
$30-^.12=250. Ans. $250. 

Proof. —$250x,06=$ 15,00, the interest for 1 year at 
the given per cent., and $15x2=?$30, the given interest 
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354. To find tlie priTtdpai, when the interest, rate 
per cent., and time aie given. 

Ma^e the interest if $1 for the given lime and rate, the nvr 
merator, omd 100 the denominaior ^acomvionfractiitn; then 
divide the given, htierest by this fradvm ; and the quotient 
will be the principal Tegvhed. (Art. fJl.) 

Or, simply diinde the given, interest by the interest of $1 
for the given time and rate expressed in decimals ; and the 
quoHenf will be the principal. 

12. What sum put at interest will produce $13.30 in 
6 months, at 7 per cent. ? 

Operation. The int. of $t for 6 

$.035} $! 3. 3 00 mo. at 7 per cent, is $.035. 

380. Ans. $380. (■*'''■ ^^^"J 

13. A father bequeaths his son $500 a year: what 
sum must be invested, at 5 per cent, interest, to produce 
it? 

14. What sum must be put at 6 per cent, interest, to 
gain $350 interest semi-annually ? 

16. A gentleman retiring from business, loaned his 
money at 7 percent, and received $1900 interest a year: 
how much was he worth ? 

PROBLEM IV. 
To find the time, the principal, the interest, and the rate 
per cad. bdng given. 

16. A man loaned $80 at 5 per cent, and received $10 
interest ; how long was it loaned 1 

An/dysis. — The interest of $80 at 5 per cent, for 1 year 
is $4. (Art, 237.) Now, since $4 interest requires the 
principal I year at the given per cent., $10 interest will 
require the same principal J^^^ of 1 year, which is equal to 
2i years. (Art. 121.) 
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Or, we may reason thus; If $4 interest requires the 
tise of the given principal 1 year, $10 interest will re- 
quire the same principal as many years as $4 is contained 
times in $IOe And §;!0-j-|4=2,5, ^res. 2.5 years. Hence, 

255. To find the time when the principal, interest, 
and rate per cent, are given. 

Maite the given interest the numerator, and the interest of 
the principal for 1 yaw at the given rate the denominaior of 
a amvmOTi fraelicm, which bektg reduced to a whole or mixed 
number, vnll give the time requited. 

Ot^ simply divide the given interest by the inierest of'the 
principal ai the given rate for 1 year, and the quotient will 
he the time. 



17. How long will it lake $100, at 5 per cent,, to 
double itself; that is, to gain $100 interest ^ 

Operation. The interest of $100 for I year, at S per 
$5)$100 cent., is «5. (Art. 237.) 
20 Ans. 20 years. 
Phooe.— «I00x.05x2O-$IO0. (Art. 238.) 
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10 


15 
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20 


5 



QdBsT.— 355. When tha printapal, interest, and rate ] 
given, how is the time found ? Obs. When the quotient c 
dmal ofa yefir, what should be done with it ! 
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23i3 coMPomD. [Sect. IX. 

18. In what time will $500, at 6 per cent., produce 
9100 interest? 

19. How long will it take $100, at 6 per cent., to 
double itself? 

20. How long will it lake $100, at 7 per cent., to double 
itself? 

21. How long will it take $7250, at 10 per cent, to 
double itself? 



COMPOUND INTEREST. 



356. Compirand Interest is the interest arising not 
only from the principal, but also from the interest Usdf, 
after it becomes due. 



Obs. 1. Compound Interest is oficn called in(sr<sJ upon irtJsrssi, 
3. When the interest is paid on the principal only, it is CHlled iSIm- 
ple Interest, 

Ex. 1. What is the compound interest of $500 for 3 
years, at 6 per cent. ? 

Operation. 

$500 principal. 
$S00x.06=$ 30 lilt, for 1st year. 
530 Amt. for 1 year, 
$530x.06= 31.80 Int. for 2d year. 
561.80 Amt. for 2 years. 
$56i.80x.06= 33.7 Int. for 3d year, 
$595.50 Arat. for 3 years, 
5 00.00 Prin, deducted. 
Ans. $95,50 compound Int for 3 years. 



rii,y Google 



Arts. 266, 257,] interest. 237 

257> Hence, to calculate compound interest. 

Cast the interest tm the given principal for 1 year, or the 
specified time, and add it to the principal ; then cast the inter- 
est on this amomifor the next yea/r, or specified time, and add 
it to the principM as before. Proceed in this manner loiih 
each successive year (f the proposed time. FinaMy, subtract 
the given principal from the last amount, and the remainder 
tmil be thecompaund interest. 

% What is the compound interest of 9350 for 4 years, 
at 6 per cent. 1 

3, What is the compound interest of $865 for 5 years, 
at 7 per cent. 1 

A. What is the amount of $250 for 6 years, at 5 per 
cent, compound interest? 

5. What is the amount of $1000 for 3 years, at 4 per 
cent, compound interest, payable semi-annually? 

6. What is the amount of $1200 for 2 years, at 6 per 
cent, compound interest, payahle quarterly ? 

7. What is the amount of $800 for 3 years, at 5 per 
cent, compound interest, payable semi-annually ? 

8. What is the amount of $1500 for 5 years, at 7 per 
tent, compound interest? 

9. What is the amount of $2000 for 9 years, at 3 per 
cent compound interest, payable quarterly? 

10. What is lire amount of $3500 for 6 years, at 6 per 
cent, compound interest 1 

■0 eiomples may he solved rather by 



11. What is the amount of $1860 for 8 years, at 7 
per cent, compound interest? 

12. What is the amount of $20000 for 10 years, at 3 
per cent, compound interest? 



Quest, — S57. How is compound in 
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St, for any number of years, from 



Yr. 


aperient. \i per cent. \ 5 per cent. ] 6 per cent. \1 percent.' 


s. 

3. 
4. 

5. 


1.030,000 
1.060,900 
1,093,137 
1.135,509 
1.159,274 


1.040,000 
1.081.600 
1.134,864 
1,169,859 
1.316,653 


1.050,000 
1.103,500 
1,157,635 
1.316,506 
1576,232 


1.060,000 
1.123,600 
1.191016 
l.aS.477 
1,338,336 


1.07,000 
1.14,490 
1.32,504 
1.31,079 
1.40,255 


6. 
.7. 

9. 
10. 


1.194,052 
l.a!9,874 
1.266,770 
1,304,773 
1.343,916 


1.365,319 
1.315,933 
1.368,569 
1.493,312 
1.480,344 


1.340,096 
1.407,100 
1.477,455 
1.551,328 
1.638,895 


1.418,519 
1.503,630 
1.593,848 
1.689,479 
1.790,848 


1.50,073 
1.60,578 
1.71,813 
1.83,845 
1.96,715 


12. 

13. 
14. 
15. 


1.384,234 
1.435,761 
1.468,534 
1.513,590 
1.557,967 


1.539,454 
1.601,033 
1.665,074 
1.731,676 
1,800,944 


1.710,339 
1.795,856 
1.885,649 
1.979,933 
3,078,928 


1.898,399 
2.013,196 
3.133,933 
3.360,904 
3.396,558 


3.10,485 
355,319 

IS 

2,75,903 


16. 
17. 
Id. 
19. 
30, 


1,604,706 
. 1.653,848 
1.703,433 
1.753,506 
1,806,111 


1.873,981 
1.947,900 
S.035.817 
8.106,849 
3.191,133 


3.183,875 
3.293,013 
3.406,619 
8.626,950 
3.M3,393 


3540,353 
3.693,773 
8.854,339 
3.(B5,600 
3.307,135 


2.95,316 
3,15,831 
3.37,393 
3.61 ,G53 
3.86,963 


SI. 

Hi. 
35. 


1.860595 
1.916,103 
1.973,587 
2.033,794 
3.093;778 


3.2':8,768 
3369,919 
3.464,716 
3.563,304 
2.665,336 


2.785,963 
2.935,261 
3.071,534 
3.^5,100 
3.386,355 


3.399,564 
3.603,537 
3.819,750 
4,048,935 
4.291,871 


4.14,066 
4.43,040 
4.74,053 
5.07.336 
5.43,743 


26. 
27, 
S8. 
29. 
30. 


2.156,593 
3.331,389 
8.287,938 
3.356,566 
3.427,363 


2.772,470 
2,883,369 
2.998,703 
3.118,651 
3.243,398 


3.555,673 
3.733,456 
3.920,139 
4.116,136 
4.331,942 


4,549,383 
4.8^,346 
5.111,687 
5.418,388 
5.743,491 


5.80,735 
6.31386 
6.64,883 
7.11,435 
761,225 


31. 
32. 
33, 
M. 
35. 


3.500,080 
3.575,083 
2,653,335 
3.731,905 
3.813,862 


3.373,133 
3.508,059 
3.648,381 
3.794,316 
3,946,089 


4.538,039 
4.764,941 
5,003,189 
5.253,348 
5.516,015 


6,088.101 
6.453,336 
6.340,590 
7.851,035 
7686,087 


ai4,571 
8,71,527 
9.33,533 
957,811 
10.6,765 
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Aets. 258j 259.] niacoUNT, 239 

35$< To calculate compound interest hy the preced- 
ing Table. 

Find the mwunt of $1, or £1 for the given nujidier of 
years by the table, JriuUifly it by the given principal, aiid 
the product will be the amawid rehired. 

SubtTod the principoi from the o/mownt thus found, and 
the Tmnainder vnll be tlie cowpound interest. 

13. Whatis the compound intei est of $200 for 10 yeais, 
at 6 per cent? What is the amount ? 

Operation. 
$1,790848 Amt. of $1 for 10 years by table. 
200 the given principal. 
$358.169600 amount required, 
*200 principal to be subtracted. 
Ans. $158.1696 interest required, 

14. What is the amount of 9^350 for 12 years, at 4 per 
cent. 1 

15. What is the amount of $409 for 15 years, at 3per 
cent, 1 What the interest 5 

16. What is the interest of $500 for 24 years, at 6 per 
cent ? 

17. What is the interest of $650 for 30 years, at 7 per 

D 1 S C U K T . 

359> DiscioTiNT is the abatement ox deduction made 
for the payment of money before it is dve. For example, 
if I owe a man $100, payable in one year without interest, 
iht present jiforiAof (he note is less than $100 j for, if $100 
were put at interest for 1 year, at 6 per cent,, it would 
amount to $106 ; at 7 per cent,, to $107 ; &c. In con- 
sideration, therefore,of the j?rese«(ji!ty)Be»( of the note, jus- 
tice requires that he should make some abatement from it 
This abatement is called Discount, 

Quest.— 858. How is compound ii 
359. What is discount ! What is the | 
at soma fanire time, without intereEt! 
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The present worth of a debt payable at some future time 
without interest, is that sum which, being: put at legal 
interest, wiU amount to the debt, at the time it becomes due. 

Ex. 1. What is the present worth of $545, payable in 
1 yeaj aad 6 months without interest, when money is 
worth 6 per cent, per annum ? 

Analysis. — The amowat, we have seen, is the sum of 
the principal ajid interest (Avt. 234.) Now the amount 
of *1 for 1 year and 6 months, at 6 per cent, is $1.09; 
(Alt. 237 ;) that is, the amount is -Hi of the principal $1. 
The question then resolves itself into this : $545 is \%% 
of what principal 1 If $545 is H?, tU is 545+109, oi 
$5; and,-Hf?=*5xl00, which is $600. 

Or, we may reason thus: Since $1.09 (amount) requires 
$1 principal for the given time, $545 (amount) will re- 
quire as many dollars as $1,09 is contained times in 
$545; and $545 +$1.09 =$5 00. That is, the present 
leorth of $545, payable in 1 year and 6 months, is $500, 
which is (he answer required. 

Pboop.— f 500X.09=$45, the interest for 1 year and 
6 months; and $500-J-$45=$545 the given amount. 
(Art 247.) Hence, 



Mrst find the amount of $1 for the time, at the given 
rate, as in simple interest; {Art. 247;) then divide the 
given sum. hy this amount, and the quotient taiil be the pre- 



Obs. This process is often classed among the Problems of Interest, 
in which the amount, (which answers to the men aum or debt,) the 
:rate per cent., and the dnie are given, to £nd the priticipatj which 
imswerB to the present icorik. 

Quest.— 360. How do you find iho preeent worth of a debt I How 
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2. What i^ 4he pvesent worth of $250.38, payable in 
8 months, when money is worth 6 per, cent, per annum ? 
What is the discount ? 

Operation,. 

1.04)250.38(240.75 The amount of $1 for tha 

208 ^iveVi time and rate, is ^1.04. 

~^ \A.nx2i7.') .Dividing the given 

4jg sum by thisaniount, the quotient 

— —-- S240i^5, is die present wmth. 

t^ And $250.38— 240.75=$9.63, 

__ the discs-ani. 

the present 



f $240.75 t 
J worth ; 

( $9.«3 the c 



discount. 

3. What is the present worth of $475, j 
year, when money is wortii 7 per cent, per i 

4. What is the present worth of $175, i 
years, when money is worth 7 per cent, per annum ? 

5. Wliat is the present worth of $1000, payable in 4 
months, when the rate of isteiest is 6 per cent. ? 

6. What is the diseount on $750, due 6 months heace, 
when interest is 5 per cent, per annum ? 

7. Amansoldafarmfor$1800, payable in 15 months: 
what is the present worth of the debt, allowing the rate 
to be S per cent, t 

8. I have a note of $1150.33, payable in 9 months; 
what is its preseirt worth at 7 per cent, interest per an- 
Eum? 

9. A merchant sold goods amounting to $840,75, pay- 
able in 6 months : how much discount should he mate 
for cash down, when money is worth 7 per cent. ? 

10, What is the discount on a draft of $2500, payable 
in 3 months, at 4^ per cent, per annum ? 

1 1, What is the pr^ent worth of $5000, payable in 2 
months, at 6 per cent, per annum ! 

12, What is the difference between the discount on 
S500 for 1 year, and the interest of $500 for I year, at 
6 per cent. ? 

21 



rii,y Google 



BANK DISCOUNT. 

361. It js customary for Banh'vn discoimting a note 
or draft, to deduct in advance the legal inleresi on the given 
sum from the time it is discounted to the time when it 
becomes due. 

Bank discmint, therefore, is the same as simple interest 
paid in. advance. Thus, the iaiik discouni on a note of 
$106, payahle in 1 year at 6 per cent., is $6,36, while the 
irae discmint is but $6. (Art 260.) 

Ob9. !. The difference between hank ditcou-ni and tme disaiunl, is 
the interest of the true iliscoant for the given ^me. On small sums 
ibr a abort period this ilitference is Iriflins, but when the sum is large, 
and the time fiw wliicli ib is discounted is long, the difference is con- 
nderaUe. 

3. Taking legal inUrtsl in adDtmce, a&iotding ta the genersl rule of 
law, is Tiauxy. An exception is generally allowed, however, in fevot 
of notes, drafla, &c., which are payable m less than a year. 

The Safrtij Pond Banks of tlie StalB of New Vorfe, theueli the 
I^ rale of inlerest is 7 per cent., are not allowed bj their charters 
to lake over G per cent, discount in advance on notes and drails 
which mature within G3 days from the time Xhej are discoluited,* 

26 2> According to custom, a note q« draft is not pre- 
sented for collection until three days afier the time speci- 
fied for its payment These three days are calfed days of 
grace. It is customary to charge interest for them. 
Banks, therefore, always calculate the interest for th/ree 
days more than the time stated in the note. 

13. What is the bank discount on a note of $500, pay- 
able in 1 year, at S per cent. ? What is the present 
worth! 



Quest.— 361. Hdw do banlts uaualtj reckon iliseounl! 

is bonk discount! Obs, What is tlie differcncs between bank discouni 



diacotmt t Is this difKirence worth noticing! How is caking 
collection % What are these 3 da^s called f ^ it caslomaiy 



intereal in advance generajly rog&rded in law ? What exception 
fliis rule is allowed! 362. Wheniaiteos' ' 



it etistomary 



to charge interest for tiia days of grace ! 
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Arts. 261, 362.] discount. 243 

Operation. 
Tke interest of $SJ]0 for 1 year is $30. 

The " " " 3 days' grace, is 0,25 

Therefore the discount is $30,25 

And the present worth is *5 00— 3 3 0.25= $469.75. 

JV(rfs.--^Iiitereat should be Kiokoned on the thresdaya groee \a each 
of the following examples, except She last two. 

U. What is the bank discount on a draft of $250, 
payable in 4 months, at 7 per cent. ? 

15. What is the bank discount on a draft of $375, 
payable in 30 days, at 6 per cent. ? 

16. What is the bank discount on a note of $1000, 
payable in 60 days, at 5 per cent. ? 

17. What is the presentworth of $1160, payable in 90 
days, discounted at a bank at 6 per cent. ? 

18. What is the present worth of $750.36, payable in 
t-i months, at ^ per cent ? 

19. What is the bank discount of $1825.60, payable 
in 4 months and 15 days, at 6 per cent.? 

20. What is the present worth of a draft of $1292, 
payable in 60 days, at 7 per cent, discount? 

21. What is the present worth of a draft of $5000, 
payable in 15 days, at 6 per cent, discount? 

32. What is the present worth of a draft of SE15000, 
payable in 3 days, at 6 per cent, discount? 

23. What is the present worth of $1326, payable in 
10 months, at b^ per cent discount? 

24. What is the bank discount, at 7 per cent., on a 
note of $886.81, payable in 90 days? 

25. What is the bank discount, at 8 per cent., on a 
draft of $1261.38, payable in 60 days? 

26. What is the bank discount, at &^ per cent., on a 
draft of $10000, payable in 30 days? 

27. What is the difFerence between the true discount 
and bank discount on SIOOO, payable in 5 years, at 6 pet 
cent ? 

28. What is the difference between the true discount 
and bank discount on $100000, payable in 1 year, at 7 
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INSURANCE. 

2G3> lNsi;ii,iJicE is secwrUy against loss or damage of 
pi'opei'ty by fire, storms at sea, and other c^ualtieB. Tiiis 
security is usualiy effected by contract with Insuiance 
Companies, who, for a stipulated sum, agree to restore to 
the owners the amount insured on their houses, ships, and 
other property „if destroyed or injured during tho specified 
lime of insurance. 

2G 4. Tile written, inslrwrnint or contract is called the 
Polici/. 

The mm paid for insurance is called the Premium. 

The premium paid is a certam per cent, on the amount 
of property insured for I year, or during a voyago at sea, 
or other specified time of risk. Hence, 

265. To compute Insurance for 1 year, or tlie speci- 
fied time. 

MuMply the sum insured by the given rate per cent., as in 
interest. (Art, 237.) 



Ex. 1. How much premium must a mechanic pav an- 
nually for the insurance of his shop and toois worth S350, 
at 1^ per cent 1 

S(>i!((io«.—$350x.0 15=^5.25, Ans. 

2. What amount of premium must be paid annually 
for insuring a house worth ^875, at -f per cent. ? 

3. Shipped a hos of boohs valued at $1000, from New 



Quest.— 363. Wlial ia Imui'aiioe ! 264. What ia meaiil by the 
policy! The premium! S65, How is insurance computed? Obs. 
When insurance is efficted with indiviilunis, what is it called! What 
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Arts. 263-265.] iksurahce. 245 

York to New Orleans, and paid 1-|- per cent, insurance: 
what was the amount of premium ? 

4. A powder mill worth $925, was insured at lij-j- per 
cent. : wbat was the annual amount of premium ? 

5. A merchant shipped a lot of goods worth $1560, 
from Boston to Natchez, and paid If per cent insurance : 
what amount of premium did he pay 1 

6. A gentleman obtained a policy of insurance on his 
house and furniture to Ihe amount of $2500, at 3^ per 
cent per annum; what premium did he pay a year? 

7. A man owning a sixteenth of a whale ship, which 
cost him $2750, got it insured^at 7i per cent for the voy- 
age ; how much did he pay ? 

8. A man owning a schooner worth $3800, obtained 
insurance upon it, at 5^ per cent for the season: what 
amount of premium did he pay? 

9. A crockery merchant having a stock of goods valued 
at $7500, paid 2 per cent, for insurance : how much pre- 
mium did he pay a year ? 

10. A merchant shipped $3765 worth of flour, tVom 
Cincinnati to New York, and paid 1^ per cent insurance : 
hgw much premium did he pay? 

H. What is the annual premium for insuring a store 
worth $7350, at f per cent ? 

12. An importer effected insurance on a cargo of tea 
worth $65000, from Canton to Philadelphia, at 3 per cent. : 
how much did his insurance cost him ? 

13. A maiiufecturer obtained insurance to the amount 
of $76500 on his stock and buildings, at f per cent : how 
much premium did he pay annually ? 

14. A policy was obtained on 3 cargo of goods valued 
at $95600, shipped from Liverpool to New York, at 2it 
per cent, : what was the amount of premium ? 

15. The owners of the whaie ship George Washing- 
ton obtained a policy of $58000 on the ship and cargo, at 
7-i per cent for the voyage : what was the amount of 
premium ? 

16. A gentleman paid $60 annually for insurance on 
his house and furniture, which was 2 per cent on its value: 
what amount of property was covered by the policy? 

21" 
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JVofa. — This eiample is umilai' to those of Problem III, in inlerest. 
(Art. 354.) 

Solviion. — Since the rate of insurance is 2 per cent, or 
.03, it is plain that S60 is -[fa of the amount insured. 
Now if $60 is Tir, tU is half as much, or $30; aad 
■Hi is 830x100, or $3000. Or thuai 60-;-.02-3000 
Ans, $3000. 

Proof.— K3000x.02^$60, which was the annual pre- 

17. If I pay $250 premium on silks, from Havre to 
New York, at 1^ per cent., what amount of property 
does my policy cover? 

18. A merchant paid ®1200 premiTim, at 2iper cent, 
on a ship and cargo from London to Baltimore, which 
was lost on the voyage : what amouat should he recover 
from the Insurance Company 1 

19. If a man pays $60 premium annually for the in- 
surance of his house, which is worth $3000, what rata 
per cent, does he pay ? 

iVo^. — Thia exaropte is siroilar to those of Problem II, in inteie^ 
(Art 353.) 

So^wft'tw.— $60-!-$3O00=.O2. Ans. 2 per cent. 
Pitoor. — S3000x.02=$60, which is the premium paid. 
90. A merchant paid $40 premium for insuring $5000 
on his stock ; what rate per cent, did he pay? 

21. If a man pays $75 for insuring $15000, what rate 
per cent, does he pay 1 

22. If the owner pays S2800 for insuring a ship worth 
$40000, what rate per cent, does lie pay? 

23. A hlacksmith owns a shop worth $720: what 
amount must he get insured annually, at 10 per cent., so 
that in case of loss, both the value of the shop and the 
premium may be repaid ? 

Analysis. — Since the rate of insurance is 10 per cent, 
on a policy of $100, the owner would actually receive 
but $90 ; for he pays $10 for insurance. The question 
then resolves itself into this: $720 is -^ of what sum? 
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■. 266.] 



Proof.— 88O0x.lO=$8O, the premiam he would pay, 
and $800— $80=S!720, which is the value of his shop. 

24. If I send an adventure to China worth $6250, 
what amount of insurance, at 8 per cent., must I obtain, 
that in case of a total wreck I may sustain no loss by the 
operation 1 

25. What amofint of insurance must be effected on 
$11250, at 5 per cent, in order to cover both the premium 
and properly insured ? 

PROFIT AND LOSS. 

266. Profit and Loss in commerce, signify the sum 
gained or lost iu ordinary business transactions. They 
are reckoned at a certain per cent on the pimckase price, 
ox swm paid for the articles under consideration. 



MENTAL EXERCISES. 

1. A merchant bought a barrel of flour for $6, and sold 
it at a profit of 10 per cent: how much did he sell il for? 

Suggestion. — Since he made 10 per cent, profit, if we 
add 10 per cent, to the pwchaie price, if will give the 
sdling price. Now 10 per cent, o/ $6 is 50 cents,- (Art, 
225,) wliich added to $6, make $6,60. 

Ans. He sold it for $6.60. 

2. A grocer bought a bos of oranges for 85, and sold it, 
at 12 per cent, profit : how much did he receive for his 



3. A farmer bought a ton of hay for ®9, and sold it 



Qdest— S66. W!iQt is meant by profit and loss \ How are they 
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248 rsoFiT AND LOSS. [Sect. IX. 

for 10 per cent, more than he gave : how miioh did he 
sell it for? 

4. Bought a sleigh for $12, and sold it at a loss of 8 
per cent. ; how much did I receive for the sleigh ? 

Soluiion.^8 per cent, of $12, is 96 cents; and S12 — 
96 cents leaves $11.04. Am. 

5- Bought a box of honey for $5, and having lost a 
portion of it, sold the remainder, at 1 1 per cent, loss : how 
ranch did I receive for it? 

6. A shop-keeper baught a piece of calico for $7, and 
sold it, at 12 per cent. proSt : how much did he sell it for 1 

7. A lad iKHight a sheep for $3, and on his way home 
was offered 15 per cent fra- his bargain ; how much was 

. he offered for his sheep 1 

8. A farmer bought a colt for $20, and offered to sell 
it for 5 per cent, less than he gave : how mrscb did he 
ask for it? 

9. A gentleman bought a horse for $100 ; after using 
it awhile, he sold it, at 7 per cent loss : how much did he 
get for his horse ? 

10. A man bought a building lot for $150, and in con- 
sequence of the rise of property, sold it for 10 per cent 
advance : hojv much did he gel for it ? 

n. A hack-roan bought a carri^e for $200, aitd after 
using it for one season, sold il for 15 per cent, less than 
he gave for it : how much did he sell il for ? 

12. A man bought a house for $800, and sold it the 
next day for 10 per cent, advance : how much did h? 
sell it fori 



1. A merchant bought a quantity of grain for $75, and 
old it for 8 per cen£. profit : tow mnch did he gain by 
he bargain ? 

Sduiioii.— $7 5x-08=^^6.00. (Art. 225.) Hence, 
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267. To find ihe amount ef projii or loss, when the 
purchase price and rate per cent, are given. 

WvUiply the fuvchase price by the given ptr cent, as in 
percentage; and ihe prods^U wul he the amoani gaitved or 
lost ^ the tfitnsaction. (Art. 225.) 

2, A man bought a sleigh for $60, and afterwards sold 
it for J per cent less than cost : how much did he lose ? 

3, A grocer bought a cask of oil for IB95.50, and re- 
tailed it, at a profit of 6 per cent : how much did he 
make on his oil ? 

4, A pedlar bought a lot of goods for $215, andretail- 
ed them, at 20 per cent. SMJvance : how much was his 
profit? 

6, A merchant bought a cargo of coal for $460, Which 
he afterwards sold for 12^ per cent, less than cost; what 
%vas the amount of his loss? 

6. A manufacturer purchased $1000 worth of wool, 
and aiter making it Up, sold the cloth for 25 per cent, 
more than the cost of the materials : how much did he 
receive for liis labor ! 



7. A man bought a span of horses for $350, and wished 
to dispose of them for 19 per cent, profit; how much 
must he sell them for 1 

Operation. Reasoning as before, he 

$350 purchase price, must sell them for the piir- 

.12per cent, profit cliase price, together with 

$42!00 gained, 12 per cent, of that price. 

I s r ^ - K^ w ■ ■ Having found 12 per cent. 

A™,.$392seUmgpr.ce. ^^ ^g|^,_ ^^^,_ ^^^j ^^j 

it to the cost, and the sum $392, is manifestly the seUing 

8. A stage proprietor bought a coach for $480 ; find- 
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ing it damaged, he was willing to sel 
loss : at wiiat price would he sell it ? 




Ans. $45S selling prif 



Having fodnd the sum 
lo&t, (Art 225,) subtract it 
liom she cost, and tho re- 
mainder IS obsiously the 
selling puce. Hence, 



368> To find how any afiiclo must be sold, in order 
. lo gain or lose a given rale per cent. 

First find ike o/mmaii of pi-ojil or loss on the purchase 
price at the given rate, as in the last Case ; then the amov.nl 
thus fauTtd addei to, or svhracted frora the piircJlase price, 
as the case may be, laill give the seUlng price rehired. 

9. A merchant bought a firlcin of butter for 822.75 : 
how muchmust he sell it for in order to gain 15 per cent. 
by his bargain ? 

10. Boughe a chest of tea for $37.50 : for hoiv mueh 
must I sell it, in order to make IS per cent, by the Opera- 
tion? 

11. Bought a quantity of produce for $89,33, which I 
propose to sell, at 20 per cent, loss : how much must I 
receive for it? 

12. A drover bought a flock of sheep for $275, and 
taking them to market, sold them, at 25 per cent, ad- 
vance : how much did he sell them for ? 

13. A merchant had a quantity of groceries on hand, 
which cost him ^367. 13; for the sake of closing up his 
business he sold them, at 15 per cent, less than cost : how 
inuch did he get for them ? 

14. A man bought a farm for ©875, and was offered 
33 per cent, advance for his bargain ; hoiv much was ke 
offered? 

!5. A merchant bought a cargo of colton far $30000 ; 
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CASE III, 

16. A man bought a cow fox $25, whicli he afterwards 
told for $29 : what per cent, profit did he make 3 

Analysis. — Subtracting tlie cost from the selling price, 
shows that be gained $4. Now 4 dollars are -jV of 25 
dollars ; hence, he gained -^ of his ouUai/,or the purchase 
price of the cow. And -^ reduced (o a decimal, is 16 
hundredths, which is the same as 16 per cenl. (Arts. 197, 
323. Oba. 3.) 

Or, we may reason thus : If 25 dollars (outlay) gain 4 
dollar^ 1 dollar (outlay) will gain ^ of 4 doUara. Now 
$4+25 is equal to 15 hundredths of a dollar. But 16 
hundredths is the same as 16 per cent. Hence, 

269. To 6nd the rate per cent, of profit or loss, when 
the cost and idling piices are given. 

Firsi find the amowd goAned or lost, as the case may he, 
by suMracXioa ; then make the gain or loss the mivierator 
and the fvirdiax price the deruminater of a common fraction, 
which bdng reduced to a decimal, icill give the per cent, re- 
qvired. (Art. 197,) 

Or, siuply annex ciphers to the p-oJU tnr loss, and divide 
it by the r,o^ ; the qaotient wiU be the per cent. 

Obb. I. As per ceni. signili«s htindredthe, we hnye seen that the 
first two decimal figures which occupy tlie place af hunilredths^ are 
properly the per cent. ; the other dcciainis are parte of I per cent. 
Alter obtaining two decimal litres, there is Eomctimes an advantage 
in placing the remainder over the divisor, and annexing it to iho cJe- 
cinials thus obtained, (Art. 333. OIib. 3,) 

2. It should be remenibereiJ thai the pBrcentago which is gained or 
last, 19 always calcidated on the purchoae price, or the sum paid for 

Q,UEflT.-^69. How i3 the rate per cent, of profit or loaafound, whan 
Ihe ooEt and selling Mice are given I Oha. Whac figure? properly sig- 
niijr the per cent, ! why! What do the other decimal figures on the 
right of hundredthE denoto I On wluiC ia the per cent, gained or lost 
eucalated! 



rii,y Google 



[Sbot, is. 



17. A merchant bought a piece of clath for $2.75 per 
yard, and sold it for $3.25 ; what pei cent, did he gain ? 

Sduiion. — Since he gained 50 cents on a yard, his gain 
was -iYs- of the cost. And ^^^==.18^. 

Am. ISAper cent. 

!8. A hoy purchased a boolt for 20 cenlSj and sold if 
for 30 cents : what per cent, did he make "i 

19. A merchant bought a box of sugar, at 6 cents a 
pound, and sold it for 7^ cents a pound : what per cent, 
was his profit ? 

20. A grocer bougitt eggs at 9 cents, and sold them for 
12 csnJs per dozen : what per cent, was his profit 9 

21. A man bought a hat for $4.50, and sold it for $6; 
what per cent, did he gain ? 

22. A jockey bought a horse for $73, and sold him 
for $68 : what pcj cent, did he lose ? 

23. A merchant bought a quantity of goods for $1 55,63, 
and sold therti for $ 148.28 : what per cent, did he lose ? 

24. A gentleman bought a house for $3500, and sold 
it for $150 more than he gave : what per cent, was his 
profit? 

25. A speculator laid out $7000 in land, and afterwards 
sold it for $10000 : what per cent, did he malce t 

26. A drover bought a herd of cattle for $1175, and 
sold tliem for $1365 : what per cent, did he gain ; and 
how much did he make by the operation? 

27. A taerchant bought $10000 worth of wool, and 
sold it for $12362 : what per cent. ; and how much was 
his profit? 



28. A jockey sold a horse for $250, which was 25 per 
cent, more than it cost him : how much did he pay foi' the 
horse 1 

Analysis.— -\l will be observed that the selling price 
($250) is equal to the cost and the ainount gairied added 
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together. Now coiiBidering ihe cost a unit or 1, the gain 
which is a certain per ceot. of the cost, (Ait, 266,) is -^, 
consequently l+-^=i^, (Art. 127,) will denote the 
sum of the cost and the gain. The question therefore 
resolyes itself into this : 250 is ^^ of.what number? If 
250 is -US, -rihr is 2 ; and -Rg is 100 times 2, or 200. 

Or, we may simply divide 250 by the fractioa -f^. 
(Art. 141.) The quotient 200 is the cost required, 

PRooF.~$200x.2S=f 50 ; and «200+$60=f250, the 
selling price 1 

29. A merchaaC sold i 
which was 10 percent, let 
goods cost him? 

Amdyds. — It will be observed that the selling pries 
($180) is equal to the cost diminiahed by the sum lost 
Now reasoning as in the last example, 1-— tW^tVu ^'H 
denote the cost diminished by the loss. The question now 
is this: 180 is -fl/V of what number? If 180 is -W„-, -rfr 
is 2, and -fU is 900. Or thus: $I80+-iSifv=ft200. Ans. 

PHOof.— ©200X.10=©20, and $200— $20 =$180, the 
selling price. Hence, 

370> To find the cost when the selling piice and the 
per cent, gained or lost are given. 

Make the given per ceni. added io or suMraded from 100, 
(M the case map he. the numeralor, and 100 tke denominator 
if a common fractian; then divide the sdliitg price hy this 
fraction ; and the fuotient mil be ihe cost required, 

Obs. 1. It is not unfrequeotly snpposcd that if we find the per- 
ceUtHge on the selling price nt t&c given rale, and add the percentaga 
Ihua found to, or BUbtraot it from thcaellina pnce, as the case may fe, 
the amn or remainder iviil be the coat. This is H mistake, and leads 



QrKflT.*-270. How iathe cost found, whsntlie selling price and the 
limes made in finding ijie cost '. How m.^y il be avoided '. 
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Jed by remem- 

caleulateil, is 

jjffld for the articlee under con- 



Si. A merchant sold i 
which was 10 per cent, les 
cost of it! 

32. A butcher sold a yolt'e of oxen for $125, and there- 
by made 15 per cent. ; how much did they cost hira ? 

33. A bookseller sold a lot of books for $200, which 
was 12 per ceat. more than the cost: what was tbe cost? 

34. A wholesale druggist sold a quantity of medicines 
for $560, and made 50 per cent, profit on them : what 
was the cost of thera 1 

35. A merchant sold a cargo of rice for $1500, 
which was 12t^ per cent. less than cost: what was the 
cost? 

EXAMPtES FOR PKACTICE. 

1. A merchant bought 95 boxes of raisins for $45 : at 
what price per box must he retail them to gain 10 per 
cent, by his bargain 7 

Saggeslim. — He must sell the whole for 10 per cent 
more than the cost. Hence, if we add 10 per cent to 
the cost, and divide the sum by the number of boxes, it 
will give the retail price per box. (Art. 217.) 

2. A shopkeeper bought a piece of cotton containing 
40 yards, at 6 cents a yard, and sold it for 7 cents a 
yard : what per cent, profit did he gain | and how much 
did be make by the bargain 1 

3. A merchant bought 60 yards of domestic flannel at 
25 cents per yard, and sold it at 30 cents per yard : 
what per cent, was his profit ; and how much did he clear 
by the operation ? 

4. A bookseller bought 100 Arithmetics at 31-J- cents 
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apicco, and retailed them at 37^ cents apiece : what per 
cent ; and how mucli did he make by the operation. 

5. A drover bought 175 sheep for $350, and sold them 
so as to gain 15 per cent. : how much did he sell iheni 
for per head? 

6. A baker paid $2500 for 480 barrels of flour, and 
fioding it damaged, sold it at a loss of 8 per cent. ; how 
much did he sell it for per barrel? 

7. A merchant IJoUght 10 pieces of broadcloth, each 
piece containg 30 yard3,for $1400, and retailed the whole 
at a profit of 20 per cent, : at what price did he sell it per 
yard! 

S. A grocer bought 500 lbs. of bolter for $75, and sold 
it at a loss of 7 per cent. : how much did he get per 
pound 1 

9. A merchant bought 12 hogsheads of molasses at 25 
cents per gallon ; how must he sell it by the gallon in 
order to gain 20 per cent. ; and how much was his 
profit? 

10. A farmer raises 750 bushels of wheat at an ex- 
pense of 1(675 : how must he sell it per bushel, in order 
to make 18 per cent. 1 

11. A provision merchant bought 1500 barrels of pork 
at $10.25 per barrel, and sold it at a loss of 9 per cent, ; 
how much did he lose; and what did he get per barrel? 

12. An inn-keeper bought 150 bushels of oats, at 25 
cents a bushel, and retailed them at the rate of 12^ cents 
a peck : what per cent. ; and how much did he make on 
the oats 1 

13. A miller bought 600 bushels of wheat, at 75 cents 
per bushel : how much must he sell the whole for in order 
to gain 20 per cent.? 

14. A grocer bought 1630 pounds of tea, at Q^ cents 
per pound, and sold it at 10 percent, loss i how much did 
he sell it at per pound ? 

15. A merchant bought a bale of calico prints contain- 
ing 750 yards and paid $75 : how must he retail it per 

rd, in order to gain 20 per cent, ; and how much would 

make on a yard ? 

Ifi. A bookseller purchased 1000 geographies, at 84 



rii,y Google 



c; 



S55 BUTiEs. [Sect, IX. 

cento apiece : how must he retail them fo gain. 20 per 
cent. ? 

ir. A milUnei; boug-ht 1200 yards of ribbon, at 30 
cents per yard : hoiv must she sell h per yard to gain 50 
per cent, i 

18. A grocer bought 5000 lbs. of sugar for $3.50, and 
retailed it, at 6 cents per pound i what per ceut. loea did 
he sustain ? 

19. A man purchased goods amounting to $1635; 
what per cent, profit must he gain, in order to make $350 1 

20. A speculator bought 10000 acres of land for 
®19500, and afterwards sold it, at 25 per cent, loss: for 
how much per acre dad he sell it ; and how much did he 
lose by the operation ? 



371. Duties, in commerce, signify_ a mm of mmeg 
required by Government to be paid on imported goods. 

Duties are of two kinds, spedjk and ad vaiorem. A 
spedjic dmty is a certain sum imposed on a ton, hundred 
weight, hogshead, gallon, square yard, foot, &c. without 
regard to the value of the article. 

Ad vaiorem duties are those which are imposed on 
goods, at a certain per cent, on their value or pwrdiase 

Noffi. — Tho \EXTaad valoTcm'is a Latin phrase, aignifjiiig according 
la, or upon the itahte. 

27I2> Before specific duties are imposed, it is custo- 
mary to make certain deductions called tare, draft, or 



Quest.— a7I. What are dutjes in commerce 1 Of how nrnny kinds 
nre thty! What are apecilie dulieB t Ad valorem duties! Nole. 
What is the meaning of Hie term ad valorem ? S73. What deductions 
ars made before Bpecific duties are imposed? What is tare ! Draft 
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iiumbei" of pounds made for the box, cask, &e,, which 
contains the article under consideration. 

Drafi or Tret is an allowance of a certain per cent, 
{usually 4 per cent.) on the weight of goods for waste, os 
refuse matter. 

Lea/cage is an allowance of a certain per cent, (usually 
2 per cent ) for ihf waste of liquors contained ia casks, &c. 



3. The sllowence or d^cSuriio^H^B tare, leakage, &c., : 
eleo difrcreaC on iJitTerent aniclea, .jl^^^^Hkliiteil by law. 

3. InbllJlDgaiu] Belling grocei^^^^HBqii an tilira, albwaili 
nrc aometimes.'raa<lefofi^^itt, tiire^^^^Blp«.. simiJEiF to ttiosc 



Ex. 1. What is the specific ^Bon 10 pipes of wine, 
15 cents per gallon, reckoni^^the leakage at 2 per 
ml.'! 






■First deduct the leakage. In 1 pipe 
126 gallons ; in 10 pipes there a 



limes 126, or 1260 gallons. But 2 per cent, of !260 
gallons, is 1260x.02=25.20 gaUons; (Art. 225 ;) and 
25.2galloLS subtracted from 1260 g-allons leaves 1234.3 
for the number of net gallons. Now if the duty on 1 gal- 
lon is 15 cents, on 1234.8 gallons it is 1234.8X.15= 
gl85.22, the duty required. Hence, 

S7 3. To find the specific duly on any given merchan- 
dise. 

FtTst deduct tlie legal draft, iare, leakage, ^e. from the 
given quantity of goods; then muUiph/ the remainder by the 
given duty per gallon, pound, yard, ij'c, and the prodncl 
Kill be the duty required. 

Quest. — Obs. How ara diiliea regulated ! Are tie allovvances for 
draft, tare, &c. tho earoe for all atiiclee ? Are allowances eVBt made 
in buyinc and selling groccriee fur JrafL, A:(;. I 273. How arc spttific 
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2. What is the specific duty, at 2 cents per pounti, on 
19 boxes of sugar, weig:hing 900 lbs. apiece, allowing 20 
pouiids per bos for driift ! 

, If The draft is 240 pounds. 
-^'"' ) And 2 per ct. on 10560 lbs. is S2i 1.20. 

3. At 3 cents a pound, what ii 1^ duty on 25 ca'^ks of 
nails, each weighing 125 lbs alkjfigng: 8 pounda on a 
cask for tare ! W' \ ^^ 

4. At 5 ceats a paaML^yhat is the specific 1 
boxes of raisins, '^^^^^^d^^bs apiece, alUking 6 
pounds a box for 

5. At 4 cents 
110 cheats of cini 
16 lbs. per chest ic 

6. At 15 cents s 
300 bags of indigo, 
per cent, for tret? 



7. What is the ad valorem duly, at 15 per cent, on an 
invoice of calico prints, -which cost ©150 in Liverpool? 

Siiggestion. — When duties are imposed upon the actual 
cost of merchandise, there are of course no deductions to 
be made; consequently we have only to find 15 per cent, 
of ® 150, the amount of the given invoice, or cost of tlie 
goods, and it will be the duty required, 

Sotowi.— $150x.l5=$22,50. Am. Hence, 




MiiUiph/ the given invoice by the given or legal per cent, 
md the product tiiill be the d/uiy required. (Art. 225.) 



rr prices uf tKa articles ta 



l«meDt of metcIifLndise, witttha 



Quest.— 374. How are ad valorem duties 
iawiinvoieoT What does the law re:] u ire 
JEDporied goods? 
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2, The law requires that CKe invoice Ehall be veiitied by the owner, 
or one of the owners of the goods, warefl, or meroliandise, oertifjiog 
that the invoice annexed «onC!uiis it true and failhfiil account ^f the 
actual coals [hereof, and of all chaises thereon, and no other differ' 
ent diacount, boont;, or drawback, hut eucIi as has been actually al- 
lowed on the same ; which oalh shEill he adminUteied by a consul, or 
commercial agent of the United States, or by some public officer duly 
authorized, to administer oaths in the country where the goods were 

Purchased,' and the same shall be duly c^rdfied by the said consul, &c. 
'raud on the part of the owner;, or the consul, &c. who administerB 
the oath, is visited with a heavy penalty.— Zrfnrs of the United Slates. 



8. What is the ad valorem duly, at 30 per cent,, on a 
Tjox of books invoiced at $250 1 

9. What is the ad valorem duty, at 20 per cent., on a 
quantity of Java coffee, which cost $356,12 1 

10. What is the amount of ad valorem duty, at 25 per 
cent, on a quantity of Turkey carpeting, which cost 
$526.61. 

11. What is the duty on a quantity of bombazines, in- 
voiced at $310, at 30 per cent. ? 

13. What is the duty on a quantity of beeswax, the in- 
voice of which is ©460,25, at 15 per cent. ? 

1 3. At 25 per cent., what is the duty on an invoice of 
bleached linens, amounting to $745.85. 

14. At 20 per cent, what is the duty on an invoice of 
jewelry, amounting to $4250 ? 

15. What is the duty on a bale of goods, invoiced at 
$2500, at 40 per cent? 

16. What IS the duty on an invoice of silks, amounting 
to $5650, at 30 per cent, ? 

1 7. What is the duty on a quantity of cutlery, invoiced 
at $4560, at 33 percent? 

18. Wliaf is the duty on an invoice of broadcloths, 
which amounts to $8280, at 35 per cent. ? 

19. What is the duty on an invoice of wines, amount- 
ing to $10265, at 35 per cent? 

20. What is the duty on a quantity of cotton fabrics, 
invoiced at Si3637,50,at 33 per cent? 

21. What is the duty on a quantity of ready-made 
clothing, amounting to 85638,25, at 50 per cent ? 
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ASSESSMENT OF TAXES. 

275. A Tax is a sum imposed or levied on indi- 
viduals for the support or benefit of the Government, a 
corporation, pariah, districtj &c. Taxes levied by the 
Government, are assessed either on the pers(m. or profeHy 
of the ekizem. When assessed on the person, lh.ey are 
called pdl taxes, and are usually a spsdfic sum. Those 
assessed on the property ate usually apportioned at a cer- 
tain, "per cent, on the amount of real estate and personal 
property of each citizen or taxable individual, 

Obs. Property is divided into two liinds, viz; real estate txiA ■per^ 
eanal property. The former denotea possesfdona that lira fixed ; as 
houses, lends, Sic. The latter comprehends ail other property; as 
moncji aliy^l^e, notes, fnoil^ag^, ships, furniture, rarrlageS; cEdtle, 
tools, &«., 

276* When a tax of any given amount is to be as- 
sessed, the first thing to be done is to obtain an inventory 
of the amount of taxable property, both personal and 
real, in the State, County, Corporation, or District, by 
which the lax is to be paid ; also the amount of property 
of every citizen who ia to be taxed, together with the 
number of Polls. 

Obs. 1. By the maiibir^'polte is meant the number of taitiMe 
indwidmds, which usually includes every naiive or naluraUzed free- 
man over the age of 31, and under 70 years. In some States it also 
includes the young men over the age of eighteen years, who are sub- 
ject to military dnty, 

a When any part or the whole of a tax is assesBed upon the polls, 
each dtizeii is taited a spee^ cum, without regard lo the amount of 
property he possesses. 

Ex 1. A certain town ia taxed $329. The town con- 
tains 200 polls, which are assessed 26 cents apiece ; and 



Whennssessedupoti the perse- _j — - 

upon the proper^, how are Ihey apportioned ! 06s. How is property 
divided i What does veal ealate denote ? What la personal property ! 
276. When a talis to be assessed, what is the first step ! Ohs. Wtal 
is meant by tlio number of polls ? 
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tfie whole amount of property both real and personal, is 
valued at $13750. How much is the tax on a dollar ; 
that is, what per cent, is the tax, and how much is a 
man's tax who pays for 1 poll, and whose property is 
valued at $850 ? 

SuggesHon. — The lax on the polls is 200x.25=$50. 
And $50 subtracted from $325 leaves $275, which is to 
be assessed equally on the amount of property possessed 
by the citizens of the town. The next step is to find how 
much must be paid on a dollar. Now if $13750 pay 
$275, $1 must pay Tjinr part of $275. And $275-.- 
$13750=$.02, the tax on $1, which is 2 per cent. Fi- 
nally, at 2 per cent, or 2 cents on $3, the tax on $850, 
the amount of the man's property, is $850x-02=$17.0O. 
And $17-(-.25 (the poll)=$17,25, the man's lax. Hence, 

277. To assess a State, County, or other lax. 

1. First find the amov/nt of tax on all the pollsj ^ any, 
at the givm rale, avd sitblract this sum from Ike whole tax 
to be assessed. Then dividing the remamder by the whole 
ammnt of tameable property Ms the State, County, i^c, th^ 
qurAient wM be ike per cent, or tax on 1 dollar. 

II. MiiUiply the amount of each man's property by the 
per cent, or twz on erne dollwr, ajid the product will be the tax 
on his properly- 
Ill. Add each man's poll tax to the tax he pays on his 
properly, and the amount wiU be his whole tax. 

278. PaooF. — When aiaxbUlis made out, add together 
the taxes of aU the % 
and if the amouni is ei 
is right. 

2. A certain parish is taxed $237.50, The whole 
property of the parish is valued at $8000 ; and there are 
75 polls, which are assessed 50 cents apiece. What per 
cent, is the lax; and how much is a man's tax who pays 
for 8 polls, and whose property is valued at $500 ? 
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OperatioTi. 
First multiply ,50 cents, tlie tax on I poll, 
By 75 the number of polls, 
137^50 amount on polk 

Then $237,50— S3 7,5 0=$2 00, the sum to be 
on the property. 



40 000 
40 000 
And $500x.025-$ 12,50, the tax on the n 
.50x3= i,50, lax for polk 
Ans, §14,00, his whole tax. 



3, What amount of tax does a man living- in the same 
parish pay, whose property is valued at S450, and pays 
ibr 2 polls ! 

4, A tax of ©750 is assessed on a district to build a 
new school-house ; the property of the district is valued 
at $15000, What is the tax on a dollar ; and what is 
a man's tax whose property is $il50? 

5, What is B's tax for erecting the same school-house, 
whose property is $1530? 

6, A tax of $14752,50 is levied on a certain County, 
whose property is valued at $562875, and which has a 
list of 5825 polls, which are assessed at 60 cents apiece. 
What per cent, is the tax ; and what is the amount of C's 
tax, who pays for 4 polls, and has property valued at 
«5000 ? 

7, What is D's tax, who living in the same County, 
pays for 2 polls, and is worth $3500 ! 

8, What is G's lax, who pays for 5 polls, and is worth 
$15300? 

27 9. In mating out a tax bill for a whole town, dis- 
trict, &c., assessors, having found the tax on $1, usually 
make a table, showing the amount of tax on any number of 
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dollars from 1 to $10 ; then on 10, 20, 30, &c. to $100: 
then on 100, 200, &c. to $1000. 

9. A tax of $3506.25 was levied on a corporation com 
posed of 12 individuals, whose property was valued at 
$175000, and who were assessed for 25 polls at 25 cents 
apiece. What was the tax on a dollar t 

Ans. 2 cents on a dollar. 

Nole. — Haring found the tax on ffil, we will make a fable to aiJ 
UB in making ont the tax bill of the corporation. Since Ihe tax on 
$1 is S.03, it >3 obirioua that multiplying iE.(B by 3 will be the tai on 
ip3 J multiplying it by 3, mil! be the tax on $3, &c. 
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10. In the above assessment, what was A's tax, whose 
property was valued at $1255, and who pays for 3 polls? 

Operaiim. 

$1256 is composed of 1000+ 
200+50-J-6. Now, if we add 
the taxes paid on each of these 
sums together, the amount will 
be the tax paid on $1256. 

K, therefore, was $25.87. 

1 1. What was E's tax, who paid for 4 polls, and had 
property to the amount of $1461? 

1 2. C paid for 1 poll, and the valuation of his property 
was 85863. What was the amount of his tax 1 



$1000 pays S20.00 
200 '■ 4.00 

50 " 1,00 



Ammnt, $25.87. 
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13. D paid for 1 poll, and the valuation of his property 
was $7961. What was histax? 

14. E paid for 2 polls, and his property was valued at 
$14236. What was his tax ? 

J5. F paid for 2 polls, and his real estate was valued 
at $21000 ; his personal property at $4500. What was 

16. G's property was valued at $20250, and he paid 
for I poll. What was his lax? 

17. H paid for 2 polls, and the valuation of his estate 
was $15360. What was his tax? 

1 8. J's property was valued at 833000, and he paid for 
4 polls. What was his tax ? 

19. K paid for 1 poll, and his property was valued at 
$15013. What was liis tax? 

20. L paid for 3 polls, and his property was valued at 
$4500. What was his lax ? 

21. Mpaidfor 1 poll, and the valuation of his property 
was $30600. What was his lax ? 



SECTION X. 

PROPERTIES OF NUMBERS.* 

DEFINITIONS. 

Art. 280. The progress as well as the pleasure of 
the pupil in the study of Arithmetic, depends very much 
upon the accwracy of his knowledge of the terms, which 
are employed in mathematical reasoning. Hence, par- 
ticular care has been taken to define all the most impor- 
liinC terms, as they have been introduced, and it is of the 
iilmost importance for the pupil lo understand their true 
import. 

1 and pleasure of Iha stu- 
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Dbp. I. Numbers are iliyided into two classes, ahstrad 
and coihcrelit. 

When tiey are applied to particular objects, as peaches, 
pounds, yards, &c., they are called concrete. 

When ihey are not applied to any particular object, 
Ihey are called distract. (Art. 45. Obs, 1.) Thus, when 
it is said that two and three are five, the <«w, three, and 
Jiee denote abstract numbers. 

2. An inif^w signifies a M^e number. (Ait. lOS.) 

3. Whole numbers or integers are divided into prime 
and composite numbers. 

4. A prime number is one which, cannot be produced 
by multiplying any two or more numbers together. 
Thus, 1, 2, 3, 5, r, 11, 13, 17, 19, 23, 29, 31, &c., are 
prime numbers. 

Obs. I. A ^ime number ia eiaetlj divisible only by itself '■"'^ " 

■2. One number ja Baid to be primi to aiwlhcr, when n miil ia the 
only number by which both can be divided without a remainder. 

Tile number of prime numbers is unlimited. The firsl twelve are 
given above. The pupil can easily pojnl out others, 

5. A composite number is one which may be produced 
by multiplying two or more numbers together. (Art. 55. 
Obs. 1.) Thus, 4, 6, 8, 9, lO, 12, 14, 15, 16, &c. are 
composite numbers. 

6. An seen number is one which can bo divided by 2 
without a remainder ; as, 4, 6, 8, 10. 

7. An odd number is one which cannot be divided by 
2 without a remainder; as I 3 5,7,9,15. 
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8. One numlie; la a onmsu e of another, when tho far- 
mer is contained in the latter iny Dumber of times without 
a remainder. (Art 93 OU 1 ) 

9. One number js a nuUipk of mother, when the for- 
mer can be divided by the lii/ie without a remainder. 
(Art. 98.) 

10. The aliquot pa ts of a number are the parts by 
which it can be measured oi mto which it may be divided. 
Thus, 3 and 7 are the ahquot paits of 21. 

1 1. The retiprocid of a number is the quotient arising 
from dividing a unit by (hat number. Thus, the recip- 
rocal of 2 is l-s-2, OF ^ ; the reciprocal of 3 is I-t-3, or ^. 

PROPERTIES OP THE SUMS, DIFFERENCES, PRO- 
DUCTS, &c,, OP NUMBERS. 

28 S. By pi-operlies of numbers, is meant those qual- 
ities or elements of numbers which are iaseparable front 
them. 

1. The sum of any two or more even numbers, is ah 
even number. 

2. The difference of any itoo even numbers, is an even 
number. 

3. The sum or diiTerence of two odd niunhers, is eixn,; 
but the sum of three odd numbers, is odd. 

4. The sum of any even number of odd numbers, ;is. 
even ; but the sum of any odd number of odd numbers, 
is odd. 

5. Tho sum, or difference, of an eiwre and an odd num- 
ber, is an odd number. 

6. The product of an even and an odd number, or of 
two even numbers, ia even. 

7. If an even number be divisible by an odd number, 
the quotieni is an even number. 

8. The product of any number of factors, is even, if 
any one of them be even. 

9. An odd number cannot be divided by an even num- 
ber without a remainder. 

Quest. — When it 



one number a, multiple of ai 
ia lIiB raoiprooal of n. numbi 
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10. The product of any two or mon odd numberSj is an 
odd immber. 

11. If an odd numb.er divides an even number, it will 
also divide the half of it. 

12. If an even number is divisible by an odd number, 
it will also be divisible by double that number. 

13. The' product of any two numbers is the s«t«, 
whichever of the two numbers is the multiplier. (Art. 47.) 

14. The least divisor of every number, is a friTiie nnm- 



Oss. Hence, in obtainiiig the le^t camman multiple, the smallest 
number which wiii divide any two or.more of the given numbers, is 
alwnya h prime number, and consequently we divide byapriniB num- 
bei\ (Art. 103.) 

15. A"y number expressed hj the decimal notation, 
divided by 9, will leave tbe same remainder as the sum of 
its figures or digits divided by 9. The same property 
belongs to the number 3, and to no other number. Thus, 
if 236 is divided by 9, the remainder is 2 ; so, if the sum 
of its digits, -2+3-[-6=ll, is divided by 9, the remainder 
is also 2. 



!382> First, cast theQsotd of the imdli^licand and mid- 
tiplier f muUiply thdr' remainders together, and cast the 9s 
out (f their product, aiui set dorm the excess ; then cast the 9s 
out of the answer obtained, and if this excess be ike same as 
thai obtained from the muUiplieT and the midlipUcand, ilte 
wm-k may be considered light. 



Qdest.— What is the loast divisor of every number! Ohs. In ob- 
taining the leoat poninion multiple of two or mora nnrniiiirs, by wliat 
kind of annmbei' do we divide ? 333. How is mulliplieavion proved by 
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9, and aJd the reiminder to tho nest digit, aiid so on. For exam- 
ple, to cast tho 9s out of 46-2(i357, we proceed thus : 4 and 6 are TO; 
drop the 9 and add the I to the next iigure. 1 and 3 are 3, and 6 
MB 9 i drop the 9 as above. 3 and 5 are 8, and 7 ara 15 ; drop ths 
9, and we have 6 remainder. 

Multiply 565 by 356. 

Operation. P^roqf. 

565 The excess of 9s in tlie nrnltiplicand is 7, 
356 " " 9s " multiplier is 5. 

3390 ?X5=35 ; and the excess of 9s is 8. 

2825 
1695 
Prod. 201140. The excess of 93 in the Aas. is also 8. 

PROOF OF DIVISION BY CASTING OUT THE NINES. 
I283> First cast ike 9s ovt of the divisor and quotient, 
and mvMvply the remainders together ; to the prodmt add the 
remainder, if any, after division ; cast the 9s out of this su/in, 
andsstdffumiheexcess; finally cast the^s out ^ the divideiid, 
and if the excess is the same as that obtained from the. divisor 
and quotient, the work t>iay b& considered right. 

AXIOBIS. 

2§4. In mathematics, tliere are certain propositions 
whose truth is so evident at dg-ht, that no process of rea- 
soning can make it plainer. These propositions are 
called axioms. 

An reaiom. therefore, is a self-eindent proposition. 

1_, Quantities which are equal to the same quantity, are 
equal to each other. 

2. If the same or equal quantities are added to equal 
quantities, (he sums will be equal. 

3. If the same or equal quaatities are subtiatted fiom 
equals, the remainders will be equal. 

4. If the same or equal quantities ave added to une^ais, 
ihe sums will be unequal. 



1. JIow is divition proved by tt 
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5. If the same or equal quantities are svMrackd from 
vmeqaals, the remainders wiJI be unequal, 

6. If equal quantities are mvUiflied by tlie same or 
equal quantities, the products will be equal. 

7. If equal quantities are divided by the same or equal 
quantities, the quotienis will be equal. 

8. If the same quantity is both ad(kd to and subtraded 
from another, the value of the latter will not be altered, 

9. If a quantity is both midHpUed and divided by the 
same or an equal quantity, its value will not be altered. 

10. The whole of a quantify is giealer (ban a pa/rl. 

11. The whole of a quantity is equal to the sum of aM 
its parls. 

Oes. The term qiumtitDsigmGes aiijthingwhichcanba muItipKoJ, 
disided, or measured. Thus, numiera, yards, bushils, loeighl, time, 
&c, are called quantiUes. 

285. The following principies will at once be recog- 
nized by the pupil as dedueliom from the four Fundamen- 
tal Rules of Arithmetic, viz : Addition, Subtraction, Mul- 
tiplication, and Division, 

286. When the sum of two numbers and oiis of the 
numbers are given, to find the other number. 

J?Vom the given sum subtract the given numiery and t!ie 
remaiftder tmll be the ot/ier n-itmber. 

Ex. 1. The sum of two numbers is 25, and one of 
them is 10 ; what is the other number? 

SoMwn. — 25—10=15, the other number. (Art. 40.) 
pKOor.— 15+10=25, the given sum, (Art, 284. Ax. 11.) 

2. A and B together own 36 cows, 9 of which belong 
to A : how many does B own f 

3. Two farmers bought 300 acres of land together, and 
one of them took 115 acres; how many acres did the 
other have ? 

Qdbst— 2S4, Whatis anajdom! What is the first asiom ! The 
second ! Tbitd ! Fourth ! Fifih ! Siith ? Seventh ? Eighth ? Ninth ! 
Tenth 1 Eleventh! Ois. What is meant by quantity E aS6. Whenllie 
(um of twonumberaand one of tliem a,re given, how is Ihe oiherfoundl 
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387. When the iifferenm and the greater of two 
numbers are given, to find the less. 



4. Tlio greater of two numbers is 37, and the difference 
between them is 10; what is the less number^ 

Soiuiiiw.— 37— 10=27, the less number. {An. 40.) 
Peoof.— 27+10=37, the greater number. {Art. 39. 
Obs.) 

5. A had 48 dollars in his pocket, which was 12 dollars 
more Ihan B bad : how many dollars bad B % 

6. D had 450 sheep, which was 63 more than E had ; 
how many had E ? 

389. "When the difference and the fas of two num- 
bers are g^iven, to find the greater. 

Add the difference and, kss nwmier together, and the mm 
uiU be ike greaier number. (Act 39.) 

7. The difference between two numbers is 5, and the 
less number is 15: what is the greaier number ? 

Sdidion. — 15+5=20, the greater number. 
Proof.— 20— 15=5, the given difference. (Art. 40.) 

8. A is 16 years old, and B is 8 years older : how old 
isB? 

9. The number of male inliabitanta in a certain town, 
is 935 ; and the number of females exceeds the number 
of males by 115: how many females does the town con- 
tain? 

QcEBT.— 387. When the difference and the gtea 
are given, how is the leas found? """ "'<-— ■^- 
leas of two numbsrs are givan, hoi 
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390. When tlic sm and diferenc/: o!' two numbGrs 
ai'e given, to find tiie two numbers. 

From the sum suhtrad the digh-mce, and half the, remainder 
loiU be the smaUer number. 

To the smaller nwnber thus found, add the given differenee, 
and the smw wiU be the larger nimber- 

10, Tho sum of two numbers is 35, and tlieir difference 
is 1 1 : what are the numbers ? 

Solution. — 3S— I !=24 ; and i of 24=12, the smaller 
number. And 12+1 1=^23, the greater number. 

Peoof.— 23+12=35, the given sum. (Art. 284, 
Ax. il.) 

11. The sum of the ages of 2 boys is 25 years, and the 
difference between them is 5 years : what are their ages ? 

'a chest of tea and a hogshead of 
■a cost $9 moro.than the molasses : 
what was the price of each 9 

89 5 . When the product of two numbers and one of 
the numbers are given, to find tho ot^r number. 

Divide t!ie given produd by il)6 given number, and the 
quotient ivOl be the number rehired. (Art. 74.) 

13. The product of two numbers is 84, and one of the 
numbers is 7 : what is the other number ? 

Solution,. — 84^-7=12, the required number. (Art. 72.) 

Pboof.— 12X7=84, (he given product. (Art. 54.) 

14. The product of A and B's ages is 120 years, and 
A's age is 12 years : how old is B ? 

15. A certain field contains 160 square rods, and the 
length of the field is 90 rods: what is i!s breadth ? 
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JVb^i.— The area ol' a ficlQ is foanil by multiplying iia lenglh and 
brrodlk trjgcther. (Art. 163.) Hence the aren of a fielii may be con- 
^dercd U9 a ^^roiluct. 



292> When the divisor and quotient a 



Midlifly the given, divisor aiid quotieM together, and ike 
prodwci wUl be the dividend. (Art. 73.) 

16. If a cerlain divisor is 9, and the quotient is 12, 
what is the dividend ! 

Solution. — 12x9=108, the dividend required. 

Peoop.— 108^9=12, the given quotient. (Art. 72.) 

17. A man having 1 1 children, gave them $75 apiece i 
how many dollars did he give them all ? 

18. A farmer divided a quantity of apples among 90 
hoys, giving each hoy 15 apples : how many did he give 
them all? 

e given, to 



Divide the given divideiid by the given q-uotient, and the 
qmtieni thus obtained mil be the number required. (Art. 73, 
Obs. 2.) 

slO: 



Soijiiion.— 130-^10=13, the divisor required. (Art. 72.) 

Phoop,— 13x10=130, the given dividend. (Art. 73.) 

20. A gentleman divided $120 equally among a com- 
pany of sailors, giving them $10 apiece ; iiow many sail- 
ors were there in the company ! 
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21. A farmer having 600 sheep, divided them into 
floclts of 75 each: how many flocks had he? 

29 4> When the product of three numbers and two of 
the numhers are given, to find the other numher. 

Divide the given product by the product of the two given, 
nwmhers, and the quotieiii vnU be tlm othm- number. 

22. There are three numbers whose product is 60 ; 
one of them is 3, and another 5 : it is required to find the 
other number? 

SoZa/Jra.— 5x3=15; and 60-i-]5=4, the number re- 
quired. 

pROor. — 5x3x4=60, the given product. 

23. The product of A, B, and C's ages, is 210 years ; 
the age of A is 5 years, and that of B is 6 years : what 
is the ago of C ? 

24. The product of three boys' marbles, is 1728 ; two 
of them have a dozen apiece : hoiv many has the other t 



SECTION XI. 
ANALYSIS, 

Art. 395. Business men have a method of solving 
practical questions, which is frequently shorter and more 
expedm^us, than that of arithmeticians fresh from iho 
schools. If asked, by what rule they perform them, their 
reply is, " they do them in their hMd" or by the " no 
riiie method." 

Their method consists in Analysis, and may, with 
propriety, be called the Commcbt Sebse Eule. 

Qdest-— 394. When tho product of ilires numbers and two of (hem 
are given, how is ihe other found ? 395. Wliat is said of the method 
by which buainees men solve pracUoal questioiH ! In what does their 
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The term analysis, in physical science, signifies the re- 
solving of a compound body into its elements or covipo- 
nent parts. 

Analysis, in Arithmetic, signifies the resolving of num- 
bers into t\e factors of which they are composed, and the 
tracing of the relations which they bear to each other. 



development of mnthematical (niiS J. but also to the inMioraofagi 
variety of problems both in niilhrneric and practical lita. 



Ex. 1, If 8 haiTels of flour cost $40, how much will 

Analysis.^-i is ! eighth of 8: therefore 1 barrel xviil 
cost I eighth as much as 8 barrels; and I eighth of $40 
is $5. Now it is obvious that 5 barrels will cost 5 limes 
as much as 1 barrel ; and 5 times $5 are $25, the answer 
required. 

Or, we may reason thtis ; 6 barrels are -f of 8 barrels ; 
5 barrels will therefore cost -f as much as 8 barrels. Now 
1 eighth of S40 is $5, and 5 eighths is 5 times $5, which 
is $25. Ans. 

2. If 7 lbs. of tea cost 42 shillings, what will 10 lbs, 

3. If 9 sheep are worth $27, how much arc 15 sheep 
worth 1 

4. If 10 barrels of flour cost $60, what will 12 barrels 
cost? 

5. Suppose 30 gallons of molasses cost ®15, how many 
dollars will 7 gallons cost ? 



" Quest. — 395. a. Whitt is meant by analysis in physical science! 
What in arithmetic t OTs. To what may analysla he iidvantageously 
applied 1 
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6. If a man earns 54 shillings in 6 days, how mitch 
can he earn in 15 days ? 

7. If 12 men can build 48 rods of wall in a day, how 
iriany rods can 20 men build in the same time ? 

8. A gentleman divided 90 shillings equally among 
15 beggars: how many shil!inj:s did 7 of them receive? 

9. Suppose 75 pounds of butter last a family of board- 
ers 25 days, how many pounds will supply them for 13 
days? 

10. If 7yardsof cloth cost $30,how much will 9 yards 
cost? 

n. If 10 barrels of beef cost $72, how much will 8 
barrels cost ? 

12. If 7 acres of land cost ^50, what will 13 acres 
cost? 

13. A farmer bought an ox cart, and paid $15 down, 
which was -ft of the price of it: what was the prico of 
the cait ; and how much dots he owe for it ? 

Anal^sis.---'The question to be solved is simply this : 
15 is -ft of what number ? If 1 5 is -ft, -^ is -J- of 15, 
which is 5. Now if 5 is I ienth, 10 tenths is 10 times 
5, which is 50. 

, ^ 850 is the price of the cart, and 
■*'**■ J $50— $15-35, the sum unpaid. 

Nole. — In solving eiamplea of this kind, the learner ia often per- 
plexed in finding the value of -ft, &c. This difficulty Rriaes from 
EuppoMiig that if -ft of a certain number ia 15, -ft of it must be -^ 
of 15, Thia miatalte wiil be easily avoided by aubstituting in lua 
mind the word parts fol the given denomtru^r. 

Thus, if 3 parta coat SJ5, 1 part will cost -i of $15, which is }E5. 
Bm this part is a fen/A. Now if 1 tenth cost S5, then J tenths will 
cost 10 times as much. 

14. A man bought a yoke of oxen, and paid $56 cash 
down, which was f of the price of them i what did they 
COSE t ' 

15. A merchant bought a quantity of wood and paid 
©45 in goods, which was ^ of the whole cost : how much 
did he pay for the wood ? 

Il3, A whale sliip having been out 24 monihs, the cap- 
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lain found that his crew had consumed f of his provis- 
ions : how many months' provision had he when he cm- 
barked ; and how nmch longer would hia provisions last 1 
17. How many times 7 in t of 35? 



18. How many times 6 in f of 45 ? 

19. How many limes J in f of 60 ? 

20. How many times 12 in f of 84 ? 



21. f of 42 a 

23. i of 40 a 
33. A of 80 . 

24. f of 48 a 

25. -5 of e4 a: 

26. -^ of 100 a 

27. ftof 110 a 

28. f of 180 a 

29. -i\ of 84 a; 



e how many ti 
■e how many times 5! 
ire how many times 12 J 
e how many times it 
e how many times 71 
e how many times 12 1 
e how many times 8 f 
e how many times 10 ? 
e Jiow many times 9 ? - 

30. How many y^'ds of cloth, at @7 per yard, can be 
bought for .J of f 54 ? . 

31. How many barrels of flour, at §5 per barrel, can 
be bought for f of $60 ? 

32. A man had $64 in bis pocket, and paid f of it fot 
10 barrels of flour : how much was that per barrel ? 

33. 40 is -f of how many times 6 ? 

AnaIym.^^mzo 40 is f , i is -i of 40, or 8 ; and i is 
9 times 8, or 72. Now 6 is contained in 72, 12 times. 
Ans. 12 times. 

34. 56 is ^ of how many times 7 1 

35. 81 is iV of how many times 30 ? 

36. 72 is T^ of how many times 9 ? 

37. 96 is f of how many limes 12 ? 

38. 64 is tV of how many times 20? 

39. 54 is -| of how many times 24 ? 

40. 108 is -ft- of hoiv many times 12 ? 
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41. Frank sold 10 peaches, which was f of all he had; 
he then divided tlie remainder equally among 5 com- 
panions : how many did they receive apiece f 

42. ILiincoln spent 60 cents for a book, which was -H- 
of his money; the remainder he laid out for oranges, at 
4 cen(3 apiece : how many oranges did he buy ? 

43. A man paid away $35, which was ^ of all he had ; 
he then laid out the rest in cloth at $2 per yard : how 
many yards did he obtain? 

44. A farmer bought a quanlity of goods, and paid $20 
down, -which was -f of the bill : how many cords of wood, 
at $3 per cord, will it take to pay the balance ? 

45. A man bought a horse and paid $50 in cash, which 
was f- of the price : how many barrels of flour at $S per 
barrel, will it take to pay the balance? 

46. i of 27 is i of what number ? 

4.nalysis. — | of 27 is 9. And if 9 is ^ of a certain 
number, \ of that number is 3 ; and f is 4 times 3, which 
is 12, the number required. 

47. -^ of 30 is -? of what numbei' "i 

48. -I of 40 is f of what number ? 

49. -f of 35 is T^ of what number? 

50. f of 54 is I'V of what number? 



396. It will be seen from the preceding- examples, 
that no particuJar rules can be prescribed for solving 
questions by analysis. Nono in fact are requisite. The 
process Will be easily suggested by the judgment of the 
pupil, and the conditions of the question. 

Obs. The operation of solving a questior 
uTialytic soluiUm. In reciting the rollon 



QoEST. — 396. Can any particular ruiss he prescribed I 
Ulis. What ie the opeialion of solving <iueaH(ms by ana'j'si* 
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should be required to analyze each q^ups^on, and give the reason for 
each step, as in thp. preceding menial exercisi^. 

Ex. 1. If 40 barrels of beef cost $320, how much will 
52 barrels cost? 

Antdylic Sdaiion.—SiiiaB 40 bbls. coat $320, I bbl. 
will cost -jV of $320. And -,1^ of §320 is $320-!-40=$8. 
Now if 1 bbl. cost $8, 52 bbls. will cost 52 times as much ; 
and $8x52=$416, which is the answer required. 

Or thus : 52 bbls. are U "^ ■*0 tbk ; therefore 52 bbk 
will coat ^ of S320 ; (the cost of 40 bbk ;) and fj of 
ffi320is$S20xH=®4l6,fhesame result as before. (Arts, 
132, 133.) 

Obs.— 1. Other eolutions of this eiampla might be given: but our 
preeent object is to show how this and similar examples may he solved 
bj analysis. The former method is the umpleat and most strictly 
ttcaljtic, though not so short as the latter. It contains two steps : 

Firsl, we separate thegiven price of40 bbls. ($330) into40e(iual 
parts, to find the value ofone part, or the cost of 1 hbl, which is ffiS. 

Second, we multiply the price of 1 hbl. ($8 ) by 53, the numher of 
barrels, whose cost is required, and the product is the answer sought 

3. In solving questions analytically, it may be remarked in general, 
that we reason from the givea nunuiei- to 1 , then from 1 to the re- 
guircd number. 

3. This and Bimilar ijuestione are usually placed under Simple Pro- 
portion, orUie "Rule of Three;" but busuiess nion almost invariably 
solve them by anal^ais. 

2. If 30 cows cost $380,90, how much will 47 cows 
cost, at the same rate? 

3. If 25 barrels of apples cost $15, how much will 37 
barrels cost? 

4. If 15 hogsheads of molasses cost $450, how much 
will 21 hogsheads cost? 

5. If 31 yards of cloth cost $127, how much will 89 
yards cost 1 

6. If 55 tons of hay cost $660, what will 17 tons 

7. An agent paid $159 for 530 pounds of wool : how 
much was that per 100? 

8. A man bought 30 cords of wood for $76.80 ; how 
much must he pay for 65 cords? 
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9. A gentlprnan bought S5 yards of carpeting for 
$108.25 ; how much would 38 yards cost ? 

10. A drover bought 350 sheep for $525: how much 
would 65 cost, at the same rate 1 

1 1. If 12i pounds of coffee cost $1.25, how much will 
45 pounds cost ? 

12. If 16^ bushels of com are worth fSS, how much 
are 25 bushels worth ? 

13. Paid $20 for 50 pounds of tea : how much would 
12^ pounds cost, at thesamerate? 

14. Bought 41 yards of flannel for $16.40 ; how much 
would 8|- yards cost 1 

15. Bought 18 pounds of ginger for S4.50; how much 
will lOf pounds cost? 

16. If a stage goes 84 miles io 12 hours, how far will 
it go in 15t^ hours? 

17. If 8 horses eat 36 bushels of oats in a week, how 
many bushels will 25 horses eat in the same time ? 

18. If aRailroad car runs 190 miles in 5 hours, how 
far will it mn in 12| hours t 

19. If a steamboat goes 180 miles in 12 hours, how far 
will it go in 5f hours! 

20. If 4 men can do a job of work in 12 days, how 
long will it take 6 men to do it? 

Solution — Since thejob requires 4 men 12 days, it will 
require 1 man 4 times as long ; and 4 times 12 days are 
48 days. Again, it requires 1 man 48 days, it will re- 
quire 6 men -J- as long ; and 48 days-!-6=8 days, which 
is the answer required. 

91. If 6 men eat a barrel of flour in 24 days, how long 
will if last 10 men? 

32. If a given quantity of corn lasts 9 horses 96 days, 
how long will the same quantity last 15 horses ? 

23. If 12 men can build a house in 90 days, how long 
will it take 20 men to build it 1 

24. If 100 barrels of pork last a crew of 20 men 45 
months, how long will it last a crew of 2S men 1 

25. If 4 stacks of hay will keep 60 cattle 120 days, 
how long will they keep 25 cattle.? 
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26. If -f of a bushel of wheat cost 30 cenlSj what will 
i of a bushel cost ? 

27. If -f- of a ton of hay cost $7, what will ^i of a ton 
cost? 

28. If -J of a pound, of imperial tea cost 27 cents, how 
much will ■§■ of a pound cost f 

29. If f of a ton of coal cost $2.61, how much will 
■f of a ton cost 1 

80, If f of a yaid of silk cost 6 shillings, how much 
will -I of a yard cost 1 

Solution. — Since f of a yard cost 6s., -J- will cost 3s., 
and -I or 1 yard will cost 9s. Again, if 1 yard costs 9s., 
i yd. will cost 1-Js. ; and -J yd. will cost 7^ shillings, which 
is the answer regiiired. 

31. If t of a cord of wood cost $1.80, how much will 
■^ of a cord cost ? 

32. If -if of a yard of broadcloth cost 14 shiUings, how 
much will ^ of a yard cost 1 

33. A man bought f of an acre of land for $96, and 
afterwards sold f of an acre at cost: how much did ho 
receive for it ? 

34. A g-roeer b0ught 7 barrels of vinegai- for $28, and 
sold -f- of a barrel at cost : how much did it come to ? 

35. A grocer bought a firkin of buttei" containing 56 
lbs, for $11,20, and sold ^ of it at cost: how much did 
he get a pound? 

36. If e-J- bushels of peas are worth Sl5-50,iiow much 
ate 20^- bushels worth? 

37. If a man pays $47 for building 23-^ rods of orna- 
mental fence, how much would it cost him to build 42f 
rods? 

38. A farmer paid $45.42 for making 36f rods of 
stone wall : how much will it coat him to make 60-^ 
rods? 

39. A man paid t% of a dollar for 4 pounds of veal ; 
how much would a quarter of veal cost, which weighs 
20 pounds'? 

40. If 5 pounds of butter cost 4f shillings, how much 
uvili 42 pounds cost ? 
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Nate.—H will be aeeii that 4^8. --^^-a. (Art. 123.) Tlierefore 1 
pound wlU coat fs. ; and 43 lbs. wlU cost fx^^-^f^, or 36s. Au. 

4!. If 20 pounds of cheese cost ©3-|, how much will 
168 pounds cost? 

42. If 30 yards of cot'.on cost ®4^, how much will a 
piece containing 19 yards cost 1 

43. If T^ of a cord of wood costs ■§ of a dollar, how 
JTiueh will ■?■ of a cord cost ? 

Solution. — Since i^ of a cord cost $|, -j^ wili cost ^ ; 
consequently \^ or 1 cord mil cost $^. Again, if 1 
cord cost $V, + of a cord will cost ff ; aad f will there- 
foi'e cost ^ or %\^, which is the answer required. 

44. Iff of ayard of cloth cost £f, how much will | of 
a yard cost ! 

45. If -[^ of a ship cost S16000, how much is i of her 
worth? 

46. A man bought a quantity of land and sold -^ of an 
acre for $63, which was only ^ of the cost : how much 
did he give per acre ? 

47. B" 7-^ yards of satinet cost $9^, how much will 
ISi yards cost? 

48. A ship's company of 30 men have 4500 pounds of 
flour: how long- will it last them, allowing each man 2.^ 
lbs. per day? 

49. How long wil! 56700 poundsof meat last a garri- 
son of 756, allowing each man f lb. per day ? 

50. How long will the same quantity of meat last the 
same garrison, allowing \^ lb. apiece per day ? 

51. A merchant sold 12 yards of silk at 7 shillings per 
yard, and took his pay in wheat at 6 sliillings per bushel : 
how many bushels did he receive 1 

Sotidion. — First find the cost of the silk. If 1 yd. costs 
7s., 12 yds. vrill cost 7 times 12s., which is 84s. Now 
the question is, bow many bushels of wheat it will take 
to pay this 84s. But as the wheat is 6s. a bushel, it will 
manifestly take as many bushels as 6s. is contained times 
in 84s.; and84-^6=14. Ans. 14 bushels. 
24* 
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297. The last and similar examples are frequently 
solved by a rule called Barter. 

Bailer signifies an eschang'e of articles of commerce 
at prices agreeii upon by the pajties. 

Oe8. a specific rule for such opera^na seems (o be worse ihaa 
useless; for it bui^ens the memoi^ of the ICEiriiei' witli particular ii- 
tcctiona for tha aolulbn of questions which his a/mmoti sense, if pec- 
milted lo be exercised, will solve more expeditiously by the primula 

52. A shoemaker sold 6 pair of thick boots at 32 shil- 
lings a pair, aad took his pay in corn at 3 shillings per 
bushel ; how many bushels did he receive? 

63. A man bought 50 pounds of sugar at IS-J- cenis 
a pound, and was to pay for it in wood at $3.12-i^ per 
cord ; how many cords did it take 1 

54. How many pair of hose at 3 Ehillin|E a pair, will 
it take to pay for 135 pounds of tea at 6 shillings a pound ? 

55. How many pounds of butter at 17-J- cents a pound, 
must he giTen in exchange for 1 86 yards of calico at 1 8f 
cents per yard ? 

56. How many pounds of tobacco at 16J- ceats a pound, 
must be given in exchange for 256 pounds of sugar at 6^ 
cents a pound 7 

57. A farmer bought 325 sheep at $2f apiece, and 
paid for them in hay at $1&^ per ton : bow many tons 
did it take 1 

58. A man bought a hogshead of molasses worth ST-J- 
cents per gallon, and gave 331-i^ pounds of cheese in ex- 
change : how much was the cheese a pound ? 

59. Bought 74 bushels of salt at 42^- cents per bushel, 
and paid in oats at -J of a dollar per bushel : how many 
oats did it require ? 

60. A bookseller exchanges 400 dictionaries worth 87-J 
cents apiece for 700 grammars : how much did the gram- 
mars cost apiece ? 

61. What cost 680 tons of chalk, al 10 shillings ster- 
ling per ton ? 

Quest.— 297. What is loeaut by Batter 1 Obi:. Is a spedfio ruin 
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Solution.— 10^.=£i. Now, if I ton oosLs £i 680 tons 
will cost (580 times as much ; that is, 680 tons will cost 
half as many pounds as there are tons ; {Art. 132 ;) and 
680-^2=340. Ans. £340. 

29§. Examples like the preceding one are often 
classed under the Rule called Practice. 

TABLE OK ALIftUOT PARIS OF Si, £1, AMD Is. 



50cts 


=u. 


3340 


=s+. 


25 c 


=«+. 


20 c 


=Si. 


WJfo 


=«. 


12tc 


=«+. 


10 c 


=u,- 


8+c 


=»A- 


H" 


=tA. 


5 c 


=»* 



3 3hil.=$i. 

2 shil.=$^. 

ed.=r 

1 3hil.=lj-. 



=$i. 



2 shii.=$f. 
Is. 4d.: '; 
1 Bhil.=gti. 



10 shil.=£^. 



5 shil.=£i. 

i s!iil.=£i. 
3s. 4d. =£i. 

;s. 6d. =£i. 

2 shil.=£TV. 
Is. 8d. ~£^. 
1 shil, =i&sV. 
lls.=£i-+£;iV. 



= i shil. 

= i shil. 
3d. =^ishiL 

= i shil. 
lid.= i shiJ. 
Id. =T^shiI. 
Jd. =:^shil. 



= -f shil, 
7d.=is.+ is. 



62. What cost T20 bushels of corn, at 2 shillings and' 
6 pence per biishe! ? 

Solution.— 2a. 6d.=£i. And 720x^=^00. Am. 

63. What cost 840 chairs, at 3s. H". E. cur. apiece / 

64. What cost 860 meIons,at Is. 6d. N.E. cur. apiece? 

65. What cost 360 knives, at 28. 8d. N. Y. cur. apiece? 
60. What cost 760 brooms, at Is. N. Y. cur. apiece ? 

67. At 10s. 6d, sterling per barrel, what will 350 bar- 
rels of mackerel come to ? 

68. At l7s. 6d. st, apiece, what will 540 liafs oome to? 

69. What cost 33750 sheep, at 6s. 8d. st. apiece ? 

70. At $20.60 per ton, what cost 12 tons and 5 hun- 
dred weight of hay ? 

71. What is the cost of 480 yai-ds of ribbon, at 6i 
cents per yard ? 

72. What cost 760 bushels of potatoes, at 33^ cents 
per bushel ? 

73. What cost 360 barrels of cider, at 66-f cents per 
barrel? 
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74. What cost 450 clialdrons of coa!, at 15s. per chal- 
dron^ 

75. What will 150 acrea of land cost, at £8, 10s. per 
acre'? 

76. Three men, A, B, and C join in an adventure ; A 
puts in $200 ; B, $300 j and C, $400 ; and they gain 
$72 : hoiv much is each man's share of the gain? 

Ajtalysis. — The wh^le sum invested is $200+$300+ 
$400=1900. Now, since $900 gain $72, $1 will gain 
-ftir of S72 ; and $7 2-^900 =$.08. 
If $1 gains 8c., $200 will gain $200x.08=$16, A's sh. 
" 1 " " 300 " 300x.08= 24, B's " 

« i " " 400 « 400X.08- 32, C's " 

Or, we may reason thus: since thesum invested is $900, 
A's part of the investment is ■?M=-? ! 
B's " " isWE-=f; 

C's " " is ■MS=t- Hence, 

A must receive i of $72 (the gain)=$16 



Proof.— The whole gain is $72. (Ax. 11.) 

399. When two or more individuals associate them- 
selves together for the purpose of carrying on a joint 
husiness, the union is called a partnership or copa/rtmrship. 

unples like tlie ksC one are aalved, 

77. A and B entered into partnership ; A furnisKed 
$400, and B $500 ; ihey gained $300 : how much was 
each man's share of the gain ? 

78. A, B, and C hired a farm together, for which they 
paid $175 rent ; A advanced $75 ; B, $60 ; and C, $40. 
They raised 250 bushels of wheat : what was each man's, 
share? 

79. A,B,and C together spent $1000 in Iqltery tickets. 
A put in $400 ; B, $2S0 ; and C, $350 ; lliey drew a 
prine of $ 1 500 : how much was eech man's share ? 
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80. A,E,C,andDJ5ttedout a whale ship; A advan- 
ced $10000; B, 812000; C, (615000; and D, $8000; 
the ship brought home 3000 bb!s. of oil : what was each 

81. A, B, and C formed a partnership; A furnished 
$900; B; SloOO; and C, $1200; they lost $1260; 
what was each man's share of the loss ? 

82. X, Y, and Z entered into a joint speculation, on a 
capital of $20000, of which X furnished $3000 ; Y, 
$7000 ; and Z the balance ; their nei profits were $5000 
per annum : what was ihe share of each 1 

83. A bankrupt owes one of his creditors S300 ; an- 
other $400 ; and a third $500 ; his property amounts to 
$800 : how much can he pay on a dollar ; and how much 
will each of his creditors receive? 



n prinoipia n 



300> A homkruft is a person who i 
inable to pay his just debts. 



84. A banlaupt owes $2000, and his property is ap- 
praised at $1600 : how much can he pay on a dollar ! 

85. A man failing io business, owes A $156.45; B 
$256.40; and C $360.40; and his etTecls are valued at 
$317: how mucli will each man receive ? 

86. The whole effects of a man failing in business 
amounted to $3560, he owed $36600 : how much can he 
pay on a dollar ; and how much will B receive, who has 
a claim on him of $5000 ? 

87. A man died insolvent, owing S55645; and his 
property was sold at auction for $2350 : how much will 
his estate pay on a dollar 1 

88. How much can a bankrupt, who has $6540 real 
estate and owes |56000, pay on a dollar 1 

a happens in storms and other casualties 
' are obliged to throw por- 
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tions of their cargo overtoard, or sacrifice tlie sbip and 
their crew. In such cneee, the law requires that the loss 
shall be divided amoog (he owners of the vessel and cargo, 
in proportion lo the amount of each one's property at 

The process of finding each man's loss, in such instan- 
ces; is called Gateial Average. 



89. A, B, and C freighted a sloop with flour from New 
York to Boston; A had on l>oard 600 bairels, B, 400; 
and C, 200. On her p^age 200 barrels weie thrown 
overboard in a gale, and the lose \\as shared among the 
owners according to the qwantity of flour each had on 
board; what was the loss of each? 

90. A Liverpool packet being in distiesa, the master 
threw goods overboard to the amount of $10000. The 
whole cargo was valued at $72000, and the ship at 
S28000 : wliaf per cent, loss was the general average ; 
and how much was A's loss, who had goods aboard to 
the amount of SI5000? 

91. A coasting vessel being overtaken in a gale, the 
master was obliged to throw overboard part of his cargo 
valued at $15500. The whole cargo was worth $85265, 
and the vessel $17000: what per cent, was (he general 
average ; and what was the loss of the master, who owned 
■J- of the vessel ? 

92. A farmer mixed 15 bushels of oats worfli 2 shil- 
lings per bushel, with 5 hushels of com worth 4 shillings 
per bushel : what is the misturo worth per bushel 1 

Solution. — 15 bu. at 2s.=30a,, value of oats, 
5 bu, at 4s,=20s., vahie of corn, 
20 bu, mixed. 50a, value of whole mixture. 
Now, if 20 bu. mixture are worth 50s., 1 feu. is worth 
■^oiSOa., which is 2|s,, the answer required. 

Peoof,— 20 bo,x2is,=509, the value of the whole 
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93. A milkr has a quantity of rye worth 6s. per bushel, 
and wheat worth 9s. per bushel ; he wishes to make a 
mixture of tliem which shall be worth 8s. per bushel ; 
what pari of each must the mixture. contain? 

Analysix. — The difference in their prices per bushel is 
3s. ; hence, the difference in the price of 1 third of a 
bushel of eacli is is. Now if 1 third of a bushel is taken 
from a bushel of rye, the remaining 2 thirds will be 
worth 4s. ; and if 1 third of a bushel of wheat which is 
wortli 3s., be added to the rye, the mixture will be worth 
7s. Again, if -J of a bashelis taken from abushelof rye, 
the remaining dtird will be worth 2a,, and if -f of a bushel 
of wheat, which is worth 6s., be added to the rye, the 
mixture will be worth 8s, : therefore, -J-of a bushel of rye 
added to -jf oi wheal, will make a mixture of 1 bushel, 
which is worth 8 shillings ; consequently the mixture 
must be -J- rye and ^ wheat ; or I part rye to 2 parts 
wheat. 

PEoor.—Since 1 bushel of rye is worth 6s., f bu, is 
worth -J of 6s., or 2s. ; and as 1 bu. of wheat is worth 9s., 
■f bu. is worth f of 9s,, or 6s. ; and 6s,+2s.^8s. 

Notc.—li we niahe the diOeronce botween the less mice anil Ihe 
price of the miiture, the niimeratot, and the difference hetweeen the 
pricea of the comnmdilies to be mixed, the JenomiDator, tlie ftac^n 
will expreus the part to be taken of the higher priceil article ; and if 
wcplaee the difference between the higher pricBHiiii the price of the 
miitore over the same denominator, ihe fraction will eipress tlie part 
(0 betaken of the lower priced article. 

94. A goldsmith has a quantity of gold 16 carats fine, 
and another quantity 22 cai-als fine ; he wishes to make a 
mixture 20 carats fine : what part of each will the mixture 
contain 1 

Ans. f of 16 carats fine, and ^ of 23 carats fine. 

302. Examples requiring a mixture of commodities 
of different values, like the last three, are commonly 
classed under a rule called Alligali(yn. 

Ni-ie. Alligation is usually divided into medml and altirnate. The 
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gaiexampleisBniaBtanceof Medial Alligation; the 93J an J 94tli 
are instaneea of Alternate Alligation. Questions in llie latter visry , 
seldom occur in practical life. 

95. A grocer mixes 50 pontida of tea worth 4 shillings 
a pound, with 100 lbs. worth 7s, a pound: what is a 
pound of the mixture worth ? 

96. A miUc-man mixed 30 quarts of water with 120 
quarts of milk, worth 5 cents per quart : what is a quart 
of the mixture worth ! 

97. A farmer made a mixture of provender containing 
30 bushels of oats, worth 25 cents per bushel ; 10 bushels 
of peas, worth 75 cents per bushel, and 15 bushels of 
com, worth 50 cents per bushel : what is the value of 
the whole mixture ; and what is it worth per bushel t 

98. An oil dealer mixed 60 gallons of whale oil, worth 
31-J- cents per gallon, with 85 gallons of sperm oil, worth 
90 cents per gallon: what is the mixture worth per 
gallon? 

99. A grocer had three kinds of sugar, worth 6, 8, and 
12 ceots per pound ; he mixed 112 lbs. of the first, 150 
lbs. of the second, and 175 of the third together : ivhat 
ivas the mixture worth per pound 1 

100. A goldsmith melted 10 oz. of gold 20 carats fine, 
with 8 oz. 22 carats fine, and 4 oz. of alloy: how many 
carats fine was the mixture ? 

101. If 4 men reap 12 acres in 2 days, how long will 
it take 9 men to reap 36 acres ? 

Ancdjisis. — If 4 men can reap 12 acres in 2 days, 1 
man can reap \ of 12 acres in the same time ; and i of 
12 acres is 3 acres. But if 1 man caii reap 3 acres in 
2 days, in 1 day he can reap i of 3 acres, and i^ of 3 is 1^ 
acre. Again, if 1^ acre requires a man 1 day, 36 acres 
will require him as many days as 1^ is contaaned limes 
in 36 j and 36.^-1,^=24 days. Now if 1 man can reap 
the given field in 24 days, 9 men will reap it in -J of the 
time : and 24-^9=af. 

Ans. 9 men can reap 36 acres in 2f days. 
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llicm 39 found too difficult for beginners, they can lie ilelorrcd till 

102. If 7 men can reap 42 acres in 6 days, how many 
men will it take to reap 100 acres in 5 days ? 

103. If 14 men can build 84 rods of wall in 3 days, 
how long will it take 20 men to build 300 lodsl 

104. If 1000 barrels of provisions will support a garri- 
son of 75 men for 3 months, how long will 3000 barrels 
support a garrison of 300? 

105. It a man travels 320 miles in 10 days, trayeling 
8 hours per day, how far can he go in 15 days, traveling 
12 hours per day? 

106. If 24 horses eat 126 bushels of oats in 36 days, 
how many bushels will 32 horses eat in 48 days 1 

107. A lad returning from market being asked how 
many peaches lie had in his basket, replied that -J-, ^, and 
\ of them made 52 : how many peaches had he ? 

Analysis.— The sum of ^ \, and i=^. (Art. 127.) 
The question then resolves itself into this: 62 is -ff of 
what number t Now if 52 is -ff, (^ is -^ of 52, which 
if i; and +1 is 4xI2=i8. Am. 48 peaches. 

Proof.— i of 48 ie 24 ; i is 16 : and ^ is 12. Now, 
24-!-16+ 12=52. 



One. The shofleat and easiest inethoii of solving Cbcmishy Aiiat- 

108. A farmer lost -J- of his sheep by sickness ; -J- were 
destroyed by> wolves ; and he had 72 sheep left : how 
many had ho at first 1 

109. A person having spent i and i of his money, 
finds he has $48 left i what had he at first ?. 

i T 0. After a battle a general found that -j of his army 
had been taken prisoners, -J were killed, -ftj had deserted, 
and he had 900 left : hoiv many had ho at the commence- 
mem of the action '' 
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111. What number is that -I atid-J of wMcli is 84? 

112. What number is that -J- and -J of which being 
lidded to itself, the sum will be 1 1 ? 

113. A certain post stands i in the mud, ^ in the 
water, and 10 feet above the water; how long is the post? 

Hi. Suppose I pay $85 for f of an acre of land: 
what is thai per acre ? 

115, Aman paid $2700 for i^r of 3 vessel: what is the 
whole vessel worth 1 

116. A gentleman spent i of his life in Boston, -J- of it 
in New York, and the rest of it, which was 30 years, in 
Philadelphia: how old was he i 

117. What number is that ^ of which exceeds f of it 
by 10? 

118, In a certain school -J- of the scholars were studying 
arithmetic, -J- algebra, -J- geometry, and the remainder, 
which was 18, were studying grammar: how many 
scholar's were there in the school 1 

1 19, A owns -J, and B iV of a ship ; A's part is worth 
$650 more than a's: what is the value of the ship? 

120. In a certain orchard ^ are apple-trees, -J- peach- 
trees, ^ plumb-trees, and the remaining 15 were cherry- 
trees : how many trees did the orchard contain ? 



SECTION XII. 

RATIO AND PROPORTION. 

AiiT. 305. Ratio is that velation between two num- 
bers or quantities, which is expressed by the quotient of 
the one aivJded by the other. Thus, the ratio of 6 to 2 
is 6+2, or 3 ; for 3 is the quotient of 6 divided by 2, 
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Arts. 305-307.] katio. 29. 

3. Whatia tberatio of 18 to9? Ofl8to6? 

4. What is the ratio of 24 to 3 ? Of 24 to 4 ? Of 24 
to6? Of24to8? Of 24 to !2? 

5. What is the ratio of 30 to 6 ? Of 25 to 5 ? Of 27 
to 9? Of 40 to 8? Of 56 to 7? Of 84 to 12! 

6. Wiiat is the ratio of 3 to 7 ? Am. -f-. 

7. What is the ratio of 5 to 8 ? Of 7 to 10 ? Of 9 
to 13! Of 10 to 17? Of 21 to 43! 

30G* The two giveu mimbers thus compared, when 
spoken of together, are called a couplet ; when spoken of 
separately, they are called the terms of the ratio. 

The first term is the antecetkni ; and the last, the 
co?i^p.qiie?it. 

307. Ratio is expressed in two ways; 

First, in the form of a fraction, making the antecedent 
tho mtnieratoT, and the consequent the denomnaior. Thus, 
the ratio of 8 to 4 is written f ; the ratio of 12 to 3, -'/-, &c. 

Second, by placing two points or a colon { : ) between 
the numbers compared. Thus, the ratio of 8 to 4, is 
written 8:4; the ratio of 12 to 3, 12 : 3, &c. 

Oe3. 1. The expressionE f', and 3 : 4 ate equivalent to each other, 
and une may ba exchangeJ tor the other at pleasure. 

2. The English mathema^ans put the antecedent for the nume- 
rator and the consequent for the denominator, as above; bat the 
French put the consequent for the numerator and Che antecedent fat 
the denominator. The English method apprarslo be equally ample, 
and is confessedly the moel in accordance with reason. 

3. In order llmt concrete numbers may have a ratio to each other, 
Ihey mu^t necessarily express objects so tar of the same nature, thai 
one can be properly said to be equal to, or greaiei\ or Icsa than the 
other. (Art. 380.) Thus a foot has a ratio to a yard; for one is three 
limes as long aa the other ; but n foot has not' properly a ratio to an 
hour, for one cannot be said to be longer or shorter than the other. 

QiTEBT.— 30G. What are the two given nurabsra called when spoken 
of [ogecher ! What, when spoken of separaloly ! 307. In how many 
ways ia raUo eipreased '. What is [he first ! The second ! Obs, Which 
of Ihe terms do llie English matb^iiaticiBiiB put for the numerator ! 
Which do the French 1 In order thul concrete numbers may have a, 
ratio to each other, whatMnd ofolitj^cla must ifaey eipressi 
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292 liATro. [Sect. XII, 

8. What is the ratio of 15 lbs. to 3 lbs, ? Of 21 lbs. to 
7 lbs. ? Of 35 bu. to 7 bu. t Of 36 yds. to 12 yds 1 

9. What is the ratio of £1 to 10s. ? 

Note. — £1 iaSOa. Tlie question thon is amply this; whnt is the 
ratio of 20s. lolOs.! Ans. 2. 

10. What is the ratio of £2 to 5a. ? Of £3 to ISs, ? 
308* A dirod ratio is that which arises from dividing 

the antecedent by the consequent, as in Art. 305. 

309> An inverse ov reciproval railo, is theralio of the 
TCcijwoMJs of two numbers. (Art. 280. Def 11.) Thus, 
the direct ratio of 9 to 3. is 9 : 3, or ^; the reciprocal 
ratio is i : i, or -iVNf i '(Art. 139 ;) that is, the coase- 
queiit 3, is divided by ^e antecedent 9. Hence, 

A, reciprocal Totio is expressed by inverting the ffoctioii 
which expresses the direct ratio ; or when ike notation is by 
points, by inverting ike order if the tennis. Thus, 8 is to 
4, inversely, as 4 to 8. 

309> a. A dmplc ratio is a ratio which has but one 
antecedent and one consequent, and may be either direct 
or inverse; as 9 : 3, or i : i 

310. A rompmiKifratioisthe ratio of the ji(W«cisof the 

corresponding terms of two or more simple ratios. Thus, 

The simple ratio of 

And " " of 



The ratio compounded of these is 72 



12=0 



311. From the defiaition of ratio and the mode of 
expressing it in the form of a fraction, it is obvious that 
the ratio of two numbers is the same as the value of a 
fraction whose numerator and denominator are respec- 
tively equal to the antecedent and consequent of the giv- 

QuEBT.— 308. What is odireotralio) 309. What is nn Inverse or 
reciprocal ratio \ How is a reciprocal ratio expresaad by a fraction I 
Howbypoinca! 309. n. What ia a simple ratio ! 310. What is a 
compound ratio ! Obs. Dobb it differ in ita nature frnm olJier ratios! 
311, What. 19 llie ratio of m'o numliers equal to? 
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en couplet ; for, each is the quotient of the numerator di- 
vided by the denominator, (Arts. 305, 110.) 

312> To multiply the antecedent ff a couplet hy any 
mmier, imUlifplies the raiio by that number ; and to divide 
ike antecedent, divides the ratio : for, mulriplying the nume- 
rator, muhiplies the value of the fraction by Aat number, 
anddividing the numerator, divides the value. {Arts. HI, 
112.) 

Thus, the ratio of 16: 4 is 4; 

The ratio of 16x2 : 4 is 8, which equals 4x2 ; 

And " 16-J-2 : 4 is 3, " " 4-t-2. 

31 3> To umltiply tAe consequent of a cou^et hy any 
number, divides the ratio by that ivumiber; and to divide the 
consequent, midtvpUes the riUio ,• for, multiplying: the denom- 
inator, divides the value of the fraction by that number, 
and dividing the denominator, multiplies the value. (Arts. 
113, 114) 

Thus the ratio of 16 : 4 is 4 ; 

The " 16 : 4x2 is 2, which equals 4-i-2 ; 

And " 16 : 4-i-2 is 8, which equals 4x2. 

314* To midtifly or divide both the antecedent and cotir 
sequent of a couplet by the same number, does not oiler the ra- 
tio : for, multiplying or dividing both the numerator and 
denominator by the same number, does not alter the value 
of Che fraction. (Art. 1 16.) 

Thus the ratio of 12 ; 4 is 3 ; 
The " 13X2 : 4x2 is 3; 

And " I2-*-2:4-!-2is3. 

315. If the two numbers compared are eqiuil, the 
raiio is a unit or 1 : for, if the numerator and denomina- 

Qdest.— 313. What is xha effect of multiplying tliB antoccdent uf a 
couplet byany number! Of dividing tlie antecedent? How does thk 
uppear E 313. Wliat is the effect of multiplying the conaequent by any 
number! Of dividing the oonsoqusnt! Why! 314. What is the 
effect of multiplying or dividing boili ihe anlereilent and consequent 
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294 PROPORTIOM. [bEOT. All. 

tor are equal, the valiK of tlie fraction is a unit, or 1. 
(Art, 1 17.) Thus the ratio of 6x2 : 12 is 1 ; for the 
value of i^=l. (Art 121.) 
0S9, This is called e. ratio of cgtultfy. 

3 1 6 • If the antecedent of a couplet is grealer than 
the consequent, the ratio is greater than a unit : for, if the 
numerator is greater than the denominator, the vakie ol 
thefraction is greater than 1. {Art 117) Thus the ratio 
of 12 : 4 is 3. 
Ofls. This is called a. ratio of greater mequaUly 



31 7 • If the antecedent is less thin the (.oniequenl 
the ratio is less than a unit : foi, if the numerator is lest 
than the denominator, the value of the fiaction is less 
than 1. (Art. 117.) Thus, the ratio of 3 . bisf, or i; 
for i=^. (Art, 120.) 

Obs, TbJB ia c&ttedci ratio of less inegtialitif. 

1 1. What is the direct ratio of 3 : 9, expressed in ths 
lowest terms 1 What the inverse ratio ? 

Am f i and i-!-i=3. (Arts. 308, 309.) 

12. What is the inverse ratio of 4 to 12? Of 6 to 18 J 
Of 9 to 24? Of 21 to 25? Of 40 to 56? 

13. What is the direct ratio of ISs. to £2? Of 13a 
6d. to £1 ? Of £2, 10s. to £3, 5s, ? 

14. What is the direct ratio of 6 inches to 3 feet? 

15. What is the direct ratio of 15 oz. to 1 cwt. ? 

PROPORTION. 
3iS. Proportion is an equality of ratios. Thus,the 
two ratios 6 : 3 and 4 : 2 form a proportion ; for i=J-, 
the ratio of each being 2, 



Que 


ST.— 315, When the t 


t called! 3]6. When the antecedent ia 


die rai 


IJof Obs. WliM i, ii 




r than the conBequent, 


what is the ratio T OSs. What ia it oall- 


BdT'a 


17. If ihe anMcedont 




Wdo? 


Ob.i. WhatiaiteaUs 


dl 318. What is proportion ! 
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Arts. 316-320.] rsopoR-n 



319* Proportion may be expressed in two ways. 

First, by the sign of equality (=) placed between (he 
.two ratios. 

Second, by four points or a double colon {; :) placed be- 
tween the two ratios. 

Thus, each of the expressions, 12 : 6=4 ; 2, and 
12 : 6 : : 4 : 2, ia a proportion, one being equivalent to 
the other. 



3 SO. The number of terms in a proportion must at 
least he four, for the equality is between flie ratios of two 
eowfAets, and each couplet must have an antecedent and a 
consequent. (Art. 3<K,) There may, however, be a pro 
portion formed from three numbers, for one of the numbers 
may be repeated so as to form two terms. Thus the niim- 
bovs 8, i, and 2, are proportional ; for the ratio of 8 : 4= 
4:2. It will be seen that 4 is the consequent in the first 
couplet, and the antecedent in the last It is therefore a 
mean proporlionat between 8 and 2. 

Ob3. I. Ill this case, the nunihet repented iscalifd the middle term 
m mean propartumol between the otJier two nambera. 

The last term is calieJ a third proportional to the other two num- 
bera. Thus 3 is a third propor^nul to 8 and 4. 

3. Care muBt be taken not to confound proportum with ratio. 
(Arts. 3(6, 318.) In a simple ratio Uiera are but two lerms, an ante- 
cedent and a conseqaenl ; whereas in a proportion there must at least 
bejoar terms, or twocoupiets. 

Again, one ratio may be greater or less than another ; the ratio of 
9 to 3 is greater than the ratio of 8 to 4, and leaa than !8 to a. 
One prinierliim, on the other hand, cannot be greater or less than an- 
other ; for equality cioefl not admit of degrees. 

QoKST— 06s. What are the nambera of which a proportion is com- 
posed, called? 319- In how many ways is proporUon eipreaaed! 
What is the first? The second f iSO. How roanv tarma ninat there 
be in a proportion ! Why ! Can a. proportton be fbiraod of three 
numbers! How! Will there be four terma in it ? 0*». What ie the 
number repeated called X Wliat ia ihe last term called in such a case ! 
What ia (lie diflerencc between proporllon and ratio! 
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32t> The Jiyst and laM terms of a proportion are 
called the extremes; the other two, Ilie imans. 

Obs. Homologoui terms are tither the two antecedenta, or tbe two 
conaequeiits. Anahioua terms are the antecedent and conaequonl of 
the same couplet. 

333. Direct proportion Js an equality between two 
diTeet ratios. Thus, 12 : 4 : : 9 : 3 is a direct propor- 



323> Inverse oi Tecvprocal proportion is an equality 
between a direct and a redqnocal rfUio, Thus, 8:4;:^: 
J- ; or 8 is to 4, reciprocally, aa 3 is to 6. 



324. if four numiers are proporiio7ial, the product c 
IheexlresKS is equal to the frodwA of the means. Thus, 8 
4 : : 6 : 3 is a proportion : for-f=|. {Art, 318.) 

Now 8x3=4x6. 

Agnin, 12 : 6 : ; ^ i -J- is a proportion. (Art, 323.) 

And 12xi=6xi. 



Multiplyino aacih ratio by 27, (the product of the dcnon 
3xaT_G><37 
The proportion bcooincs 3~~"~ g (Art. 281. Ax. 6.) 



CJuEST.~-3SI. Which terms are the fiilremoa ? Which the means f 
Obs. What are homulogons terms t Analogoos terms I 333. What is 
direct proportion I Oba. In direct propor^on what ratio lias the first 
leim to the second ! 323. What is inverse proponJan ! Ohg. What 
ratio has the first term to the Hccood in this case 1 334. If (oar nnmb^ra 

If the produet of the extremes is equal to the prmluet of llie rcieaus, 
whatis trueofthefiiur nnmljcra! If the produciaate nol eqiul, ivhal 
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Arts. 321-336.] vkom&tl-jh. 397 

Di»iding both the nuinerntor ani] the denomioatof of Iho Erst coup- 
let by 3; (Art. 116 jl or canceling the denominator 3 Bail the Bame 
factor in S7; (Art. 136 also canceling the 9, and Iho same factor in 
27, we have 3X9=6X3. But a and 9 as'e the exteemes of the given 
proportion, and J and 6 are the means; hence, the product of the ex- 
tremes 3X9=6X3, the product of the means. 

3. Conversely, If the pajduct of the extremes ie equal to the pro- 
duct of ^ means, the ibiitnumbeta are proportional ; and if the pro- 
ducts are not ei^ual, the numbera ere not preportionuL 

335* Proportion in arithmetic, is usuaJly divided 
into Sirapk and Compomul. 

SIMPLE PROPORTION. 

336. Simple PnoroRTiow ia au equaJity between two 
simple ratios. (Art. 309. o,.) It may be eitber direct or 
inverse. (Arts. 322, 328.) 

The most important application of simple proportion, is 
the solution of that class of examples in whicli three terms 
are given to find a fourth. 

336> a. We have seen thai, ii' four numbers are in 
proportion, the product of the extremes is equal to the pro- 
duct of the means. (Art. 324.) Hence, 

If the product of the means is divided by one of the 
extremes, the quotient, wili be the other extreme ; and if 
the product of the extremes is divided by one of the 
moans, the quotient will be the other mean. For, if the 
jjroduct of two factors is divided by one of them, the quo- 
tient will be the other faulor. (Art. 291.) 

Take the proportion 8 : 4 : : 8 ; 3. 

Now the product 8X3-^4^6, one of the means ; 

So the product 8X3-!-6=4, the other mean. 

Again, the product 4X6-<-8='S, one of the extremes ; 

And the product 4X6-^3-=8, the other extreme. 



Quest.— ^5. Into what is proportion usually divided ! 336. What 
is simple proportion T What is the most important application of it I 
32S. o. If ihs producl of the means ia divided by one of the eitremee, 
what will tliequoUentba! Ifiha product of tlieeitremes is divided by 
one of the means, what will the quotient bu I 
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336> b. If, ther^ore, any three terms (^ a fToportion a/re 
given, thefowrth may hefauiid bydiiiid'mg theproduct aftieo 
of them by the other term. 

Oeb. Simple Proportion is often called Ihe Euk of Three, iVom the 
circumstanCD thiA tiixee terms are given ta fini! a foUith. In the 
older arithmeticR, it is sioo caJted tlic (ioideii flule. But tbc fact that 
these names conre); no idea of the nature or object of the fOle,Eceni» 
l<i bo a etnuig objection to their one, not to say a euflident reason for 
discarding them. 



Solidhn. — 6x8=48 and 48^4=12, which is the mini' 
ber required ; that is, 4 : 6 : : 8 : 12, 

Proof.— 4X12 is equal to 6x8. (Art. 324, Ohs, 3.) 

2. If 12 bbls. of flour cost $72, what will 4 bbls. cost, 
&t the same rate 1 

SohUion.—'lt is evident 12 bbla. has the same ratio to 4 
bbls., as the cost of 12 bbls. ($72) has to the cost of 4 
bbls., which is required. That is, 12 bMs. : 4 bb!a : : $T2 
is to the cost of 4 bbls. Now, 72x4=288 ; and 288-^12 
=24. Ans. $24. 



ndig- a cellar in 12 days, how i 



Tioie, — Since the answer is men, we pBt the given number of men 
for Ihe third term. Then, aa it will require moie men to dig the cel- 
lar in 4 days than it will to Jig it in 13 days, we put the larger num- 
ber of days for the second term, and the emaller for the iirst term. 



Opei'ation. 
; tn, : lo the t 



■4)72 

18 men, Ans. 
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3t2T> From the preceding illustrations and principles, 
we deduce the following general 

RULE FOR SIMPLE PROPORTION. 

I. Place that nuinher for the third term, which is of the 
same Idrtd as the answer sr nttmhir required. 

II. Then, if by the nature of the question t/ie answer must 
be grecUer than the third term, place the greater of ike other 
tioe nviVibers for Ike second term ; bvt ^itistobe less, place 
the less of the other ftpc numbers fir the second t«i-m, and the 
other for the first. 

III. FtJiMl^i vivMplying the second and third tervis to- 
gether, divide the product by thejlrsl, and the quotient will 
he the answer in the same deTUiminatian as the titird term. 

PiLOOF. — MuUifi^ the first term and the answer together, 
and if the freduct is eqaoi to the product of the secoTid and 
tkiri terms, thetrtork is right. (Arl. 324.) 



also bs reduced to the lowest ilenomination mentioned in it. 

2. Tbe process of airoadng the eerma of a question for solution, 
that is, putting it into the form of a. proportion, is called sialing the 
fuffilion. 

3. We hove spen tlint questions in Simple Proportion may eaaly 
be Bolvod by Jnaiysis. (Art. 396.) After solving tlie following exam- 
ines by proportion, it will be en exc^Ient exercise for the pupil to 
solve eilch by analysis. 

4. If 6 yards of broadcloth cost 30 dollars, how much 
will 20 yards cosi ? Ans. $100. 

5. If 8 bbJs. of fiour cost ZiQ, what will 15 bbls. cost? 

6. If 16 lbs, of tea cost $12, what will 41 lbs. cost ! 

Qi7EaT.-.H7. In artangii^; the terms in simple proportion, which num- 
bar is put fiir Iho tbird term i How armnge tUo olber two numbers ! 
ilaving sm.tad die question, how b the answer found 1 Of what de- 
nominadm is the ansWef- 1 How 1« Simrfa Proportion proved ! Ola. 
If the first and Becond tolms oonlain iliflerant danominatiouB, how 
proceed! Wban ihetliirdtBrmconl^nsdiiierentdiiiominBtions, whuj 
IS to be done ! What is meant by smdng the qu?alion '. 
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300 SDiPLB [Sect. XIL 

7. If 12 acres of land produce 540 bushels of wheat, 
how much will 57 acres produce t 

8. If a man can travel 400 miles in 15 days, how far 
can he travel in 9 days ? 

9. If 63 barrels of beef cost $504, how much will 7 
barrels cost ? 

Cajimoit Method, 

bbls. bbls. diOi. 

63 : 7 : : 504 : Am. Multiplying ihe second and 

7 third terms together and divid- 

63)36^8(aig6. Ans. ^"S ^^^ product by the first, 

315 ^ we have $56 for the answer. 

^78 
378 
By Cancelation. By canceling the factor 7, 

bbiB. bbls. Mia. which is common to the first 

9? 1 j ; : 504 ; A>is. two terms ; that is, which is 
9 : 1 common to the divisor and di- 

Now 504-i-9=$56. Aiis. vidend, we avoid the necessity 
of multiply ing by it. (Art. 91. a.) 

PKoor,— 63x56=604x7. (Art, 327.) Hence, 
32S> When the first lenn has one or more factors 
common to either of the other two terms. 

Cahoel ihe fadors which are cmitmon, then, proceed ac- 
cording to the rule obove. (Art. 9!. a., 136.) 

Oas, 1. The question should be staled, before attempting lo caned 

S. When the terms uro of different tlenaminotions, the reduction of 
them may aometimeB be shortened bj cancelalion. 

10. If 12 yds. of lace cost £1, what will 1 qr, ofayaidcost? 



12x4 : 1 r . 1x20x12 : Ans. (Art. 327. Oba 1.) 

The.,i>il^«_^2^^=5d. ^,«. 
12x4 l^Xfi 
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Aar. 323.] PHOPoanoM. 301 

11. If 6 men can build a wall in 35 days, liow long 
will it lake 18 mea to build it? 

VZ, If 10 quintals of fish cost $35, how much will 17 
quiatBls cost ? 

13. If a ship has water sufficient to last a crew of 25 
men for 8 montl^ how long will it last 15 men 1 

U. If 12 Ihs, sugai- cost $ I, how m«ch will 84 lb« cost ? 

15. If 151bs. lardcostSi.l5,hovvmuchwill801bs.cost? 

16. If f of an acre of land cost £,f, how much will -J 
of an acre cost 1 

Solution.-^— ;_::_: to the answer. 
8 8 7 

Hence, ^X-X-— Answer. (Arts, 327, 139.) 

17. If f of fi hogshead of molasses cost S28, how 
much will 16 hogsheads cost^ 

18. If 2^ yds. of broadcloth cost $18, how much will 
27 yds. cost 1 

19. If 6 acres and 40 rods of land cost $125, how 
much will 23 acies and 120 rods cost) 

20. If 15 yds. of silk cost £4, 10s,, how much will 75 
yds. cost ? 

21. IfaEailroad car goes 35 m. in 1 hr. 45 min., how 
fer will it go in 3 days? 

22. If 4i lbs. of chocolate cost 9s., how mncii will 22J- 
lbs. cost ? 

23. If 35f lbs. of butler cost $4, how much will 15J 
lbs. cost? 

24. If 84 lbs, of cheese coat ^5%, how much will 60 
lbs, cost? 

25. If f of a ship is woTth $6000, how much is -j^j of 
her worth ? 

26. If 4^ bu. of wheat make 1 barrel of flour, how 
many barrels will 84 bu, make? 

27. If the interest of $1500 for 12 mo, is $90, what 
will bo the interest of the same sum for 8 mo.1 

26 
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[Sect. XII. 

28. If a tree 20 ft, high, casts a shadow 30 ft. long-, 
how long will be tho shadow of a tree 60 ft. high? 

29. How long will it take a steam ship lo sail round 
the glohe, allowing it to be 25000 miles in circumference, 
if she sails at the rate of 3000 miles in 12 days ? 

30. How many acres of land can a man b«y for $840, 
if.he pays at the rale of i55 for every 7 acres ? 

31. How much will 85 cwt. of iron cost, at the rate 
of $91 for 13 cwt! 

32. At the rate of 845 for 6 cwt. of beef, bow much 
can be bought for $980? 

33. If 9 ounces of silver will make 4 tea spoons, how 
many spoons will 25 pounds of silver make ? 

34. If 15 Ions of wool are worth $90000, how mucli 
ia 5 cwt. worth ? 

35. If 5i yds. of cloth are worth $27^, how much are 
50-J- yards worth ? 

36. If 60 men can build a house in 90^ days, how 
long will it take 15 men to builcf it? 

37. A bankrupt owes $25000, and his properly is 
worth $20000 ; how much can he pay on a dollar 1 

38. At 7s. 6d. per Week, how long can a man board 
ibr £24, lOs, ? 

39. What cost 04 tons of coal, if 141 tons cost £851 

40. What cost 291 yds, of cambric, if 13 yds, cost 
£8, 6s, 3^. 1 

41. WbalcostSlbs. ofraisii)s,at£6,7s. 9d.per 100 lbs.? 

42. If 20 sheep cost £37, 1 2^,, what will 311 cost ? 

43. At 7s, 6d. per ounce, what ia the Talue of a silver 
pitcher weighing 9 oz. 18 pwt. 8 grs. ? 

44. If 405 yards of linen cost £69, 7s. 6d,, what will 
243 yards cost 1 

. 45. If A can saw a cord of ivood in 6 hours, and B in 9 
hours, how long will it take both together to saw. a cord? 

46. A cistern has 3 cocks, the first of which will empty 
it in 10 min. ; the second, in 15 min. ; and the third, in 
30 min. : how long will it take all of them together to 
empty it ! 

47. A man and a boy together can mow an acre of 
grass in 4 hours ; the man can mow it alone in 6 hours : 
how long will it take the boy to mow it ? 
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COMPOUND PEOPORTION. 
339> Compound Peopogtion ie an equality between 
a compoufid ratio and a. simple one, (Aits, 309, a, 3!0,) 

J\"^' !'■ tl '■'■ ^^ '- ^'^^^ compoutid proportion- 
That is, 8x6 : 4x3 : : 12:3; for, 8x6x3='4x3xl2. 



amplea whicn would require two or mors slatemsnis in Min pie propr- 
tion. It is Bometimea called Double JRula of Tkrec. 

Ex. 1. If 4 men can earn $24 in 6 days, how much 
can 8 meo earn in 10 days 1 

Sug^ealioa. — When etaled in the fbrm of a Compaand pr(^orti(m, 
the question will stUDd Chua : 

1^ ; j^' j r r 3(34 : to tlic answer required, That ia, "the pro- 
duct of the onleceilentB 4X6j has the same ratio lo the product of the 
consequenta, 8X10, as S34 iiaa to the anawer." 

Operation. We divide the product of ali 

24x8x10=1920, the numbers standing: in the 2(1 

and 4x6='24, and 3d pWes ef the proportion; 

Now 1920-»-24=80. liy the product of those standing 
Ans. 80 doilava. in the first place. 
JVoie.— 1 '. The learner will observe, that it is not the ra^o of 4 to 9 
alone, nor that of G to 10, which is equal to the ratio of 34 \a the an- 
swer, as it is sometimes stated ; but it is tile ratio compounded of 4 to 
e and e lo 10, which is equal to the ratio of 34 to the answer. Thus, 
4X6: 8X10 t; 24 1 80, the anawer, 

3. A compound proportion, when stated asabove, is lead, "the ra- 
tio of 4 into 6 is to S into 10 as ^ to the answer," 

2, If 6 men can mow 20 acres of grass in 4 days, 
working 10 hours per day, how much can 8 men mow in 
B days, working 12 hours per day? 

Operation,, State the question, then 

5m. : 8m, J ^j^, multiply and diyide as he- 

4d. : 5d. V : : 20 : Ans. fore, 
lOhr. : I2hr. 5 

8X5X12X20=9600; and 5x4x10=200. Now 9600-*- 
200=48. Ans. 48 acres. 
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330. Fronithe foregoing ilk stmt ions wu derive the 
following general 

RULE FOR COMPOUND PROPORTION. 

I. Place thai number which is of thi same Jdnd as the an- 
swer reqmred for the third term. 

II. Then take the other Jiumbers j'n pairSf or two of a Hnd^ 
and arrange them as in simpk proportioTi. (Art. 327.) 

III. Mnally, mvMply together all the second and Ihird 
ierms,divide tJtermdlby the product ofthejirH terms, am.d the 
qitotient will be thefourik tenn or answer required. 

Pboof. — Multiply the aaiswcr into all of the first terms or 
antecedents of the first couplets, arid if the produd is equal to 
the continued product of aS the second and third terms msdii- 
plied togdher.the work is right. (Art. 324.) 



JB ofwajB to be placed tor tlio ihird teroi. 

3. Questions in Compaiiiid Praportian may be solved by AnalysU i 
also by Simple Proportion, by making two or jnore separatB stala- 
menta. (Art. 303. Obs. 337.) 

3. If 8 men can clear 30 acres of land in 63 days, 
working 10 hours a day, how many acres can 10 men 
clear in 72 days, working 13 hours a day % 

Statement. 
8m. : 10m. ) ■*'^^- 

63d. : 72d. > ; : 30 : to the answer. That k, 
lOhr. : 12hr. ) 
8x63X10 ; 10X72X12 ; ; 30 ; to the answer. 
But the prod. 1 0X72X12X30_ ,i.^ ^^^ 
Divided hy 8x63x30 ' 



Quest. — 330. In arranging the numbers in compound proportion, 
which number do you put (or the tliird termi How arrange the other 
■ " ' Having slatfld [ha queaiion, how ia iha answer found ! 



How are qaestiona in pompound propo 
given numbers, how many aro of Ihe i 



same kind as the answer '. Ci 
. solved by simple proporlioi 
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Arts. 3'SO, 331.] puoportion. 305 

Now by canceling equal factors, (Art. 116,} we have 

-—^i or 51f acres, Ans. Henee, 



0X0»XJ 



331. Afier slating the question according to ike ruU 
above, if the antecedents or first terms have factors common 
In the consequents or second terms, or to the third term, they 
skoald be CANCELED before •performing the multiplication and 
division. 

Note, — Instead of placing points between the first and secoiiil terms, 
that is, between the antecedents and conseqaeota of the left hand 
coupletE of thepi'opoition, it is Kiinetinies mare convenient to put a 
perpendicular line between tliem, aein division offractionH. (Art. 140.) 
Tills will bring all the terms wtiose product is t« he thedividend on the 
right of the iine, und those whoao product is to form the disiaor, on 
the left. In this case Che tliird term should be placed below the se- 
cond terms, with the sign of proportion ( : : ) before it, to show its 
origin, and its relation, to the answer. 

4. If a man can walk 192 miles in 4 days, traveling 
12 hours a day, how far can he go in 24 days, traveling' 
8 hours a day? 

OperatiLx,. The productof the antecedents, 4x12, 

)1 d, I 24 d. 2 has the same ratio to the product of the 
J^ hr. g hr. 2 consequents, 24x8, as 192 has to the 
I : 1 192ra, answer required. 
Ans.] 192X2X2X2=768 miles. 

5. If 8 men catr make 9 rods of wall in 12 days, how 
many men will it require to make 36 rods in i days ? 

6. If 5 men make 240 pair of shoes in 24 days, how 
many men will it require lo make 300 pair in 15 days? 

7. If 60 lbs- of meat will supply 8 men 15 days, how 
long will 72 lbs. last 24 men ? 

8. If 12 men can reap 80 acres of wheat in 6 days, 
how long will it take 25 men to reap 200 acres? 

9. If 18 horses eat 128 bushels of oats in 32 days, how 
many bushels will 12 horses eat in 64 days? 

10. If 8 men can build a wall 20 ft. long, 6 ft, high, 
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and 4 ft. thick, in 12 days, how long will it take 24 men 
to build one 200 ft, long, 8 ft. high, and 6 ffc. thick 1 

11. If 8 men reap 36 acres in 9 days, working 9 hours 
per day, how many men will it take to reap 48 acres in 
32 days, working 12 hours per day? 

12. If $100 ^in S6 in 12 months, how long will it 
take $400 to gain $18? 

13. If $200 gain $12 in 12 months, what will $400 
gain in 9 months J 

U. If 8 men spend £32 in 13 weeks, how much will 
24 men spend in 52 weeks? 

15. If 6 men can dig a drain 20 rods long, 6 feet deep, 
and 4 feet wide, in 16 days, working 9 hours each day, 
how many days will it take 24 men to dig a drain 200 
rods long, 8 ft. deep, and 6 ft. wide, working 8 hours 
per day? 



SECTION XIII. 

DUODECIMALS. 

Art. 333> Duodecimals are a species of compound 

numbers, the denominations of which increase and decrease 

uniformly in a tivdvsfold raiio. Its denominations are 

feet, inches or primes, seconds, thirds, jburths, fifihs, ^c. 

Note. — The term duodecimai is derived from the Latin numeral 
duodrcim, which sigm^eB (leeltye. 

TABLE. 

13 fourths ("") make 1 third, marked '" 

12 thirds " 1 second, " 

12 seconds " 1 inch or prime, " hi. or ' 

12 inches or primes " 1 foot, " fi. 

Hence l'=-iV of foot 

l"=A of t in. or -rtr of iV of 1 ft.= riT of I (I. 
l"'='lV of I", or 1^ of iV of iV ofl tt.~T^-w of 1 ft. 

QnEST.— 333. Whatare duodecimala! What are its denominations ! 
Nate. What is the meatiing of tha term duodeoiman Repeat the Table. 
Obs. What arc the accents called, which ate used to distinguish the 
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DUODECIMALS, 



333. Duodecimals may be added and subtracted in 
the same manner as other compound numbers, (Arts. 
168, 169.) 

MULTIPLICATION OF DUODECIMALS. 

334. Duodecimals are principally applied to the 
measurement of surfaces and solids. (Arts. 153, 154.) 

Ex. 1. How many square feet are there in a board 8 ft. 

9 in. long, and 2 ft. 6 in. wide ? 

Operation. We first multiply each denomina- 

8 ft. 9' length, tion of the multiplicand by the feet 

2 ft. 6' width. in the multiplier, beginning at the 

17 j^ g' right hand. Thus, 2 times 9' are 18', 

4f^ 4' g" equal to 1 ft. and 6'. Set (he 6' un- 

ti. 11 .n- r„ 1 der inches, and carry the 1 ft. to the 
21 ft. 10 6 '. Ar,s. ^^^^ p^^^^^j 2 jj J^ g fj_ ^^^ ,g fj 

and 1 to carry makes 17 fi. Again, since 6'=-,*^ of a 
ft. and 9'=T^ of a ft., 6' into 9' is 1=5*1 of a ft.=54", or 
4' and 6". Write the 6" one place to the right of inches, 
and carry the 4' to the next product. Then 6' or -fii of 
a foot multiplied into 8 ft.=+| of a ft., or 48', and 4' to 
carry make 52'; but 52'=4ft. and 4'. Now adding the 
partial products, the sum is 21 ft. 10' 61". 

Obs. It will be seen from this operation, that iect inultiplifd into 
feel, produce Ibet; feet into inches, produce inches; inchea into 
inches, produce seconds, &c. Hence, 

335. To find the denomination of the product of any 
two factors in duodecimals. 

Add the indices of the two factors together, and the sum 
idll be the iTidex of tkdr product. 

Thus, feet into feet, produce feet ; feet into inches, pro- 
duce inches ; feet into seconds, produce seconds ; feet into 
thirds, produce thirds, ifcc. 

Quest.— 333. Howarediiodeeiniak added and aubtnteledl 334. To 
'■^d1 335. How find the denomina. 
What do feet into feet produce ! 
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Inches into inches, produce seconds; inches into sec- 
onds, produce thirds; inchesinto fourths, produce fifths, &c 

Seconds into seconds, produce fourths ; seconds into 
thirds, produce fifths ; seconds into sixths, produce 
eighths, &c. 

Thirds info thirds, produce sixths ; thirds into fifths, pro- 
duce eighths ; thirds into sevenths, produce tenths, &c. 

Fourths into fourths, produce eighths ; fouvtiis into 
eighths, produce twelfths, &c. 

JVbit— The fool is considered liie vmil, and has no tndei:. 

336< From these illustrations we have the following 
EULE FOR MULTIPLICATION OP DUODKCIMALS. 

I. Place the several lerms of the multiplier under the cor- 
responding terms of the muUiplicand. 

II. MvUiph/ each term, of the multiplicand by each term 
of the mv,ltiplier separately, heginning teilh the lowest ife- 
nomiTiaiioTi in the midlipiicaiui, and the highest in the mill- 
tiplisT, and write the first figure of each pa/rtial product one 
or more places to the right, under iis corresponding denomi- 
nation. (Art 335.) 

III. Finally, add the several partial products together, 
carrying 1 for every 12 both in lauUiplying and (aiding, 
and the mm will be the anstoer reguired. 

Ob9. It is Bometimes asked whether the inches in dnodeoimalH are 
linear, square, or cubic. The answer is, they are nciiher. An indi 
is 1 tufilflh of a foot. Hon<», in mes^uring eur&ces an inch is i'; 
of a sijuare foot; that is, a sarface 1 loot long and I inch wide. In 
nieasuruig solids, an inch denotes "At of a cuiic fooC In meaeoriDg 
lumber, tneae inches are commonly called carpeiiier^s inches. 

2. How many square feet are there in a board 18 feet 

9 inches long, and 2 feet 6 inches wide t 

8. How many square feet are there in a board 14 feet 

10 inches long, and 1 1 inches wide ! 

Quest, — What do inches into inches producet Inches hilothirds! 
Inches Inio fourths? Seconds into seconds! Seconds inio thirds? 
Seconds inio eighlha ? Thirds inio Ihirdsl Thirds inio siitha t 336. 
Wliat J9 the rule for multiplieaiion of dnodecunals '. Ota. Wha.1 kind 
of inches are Ihoao spoken of in measuring snrfaces by dnodeoimals ! 



rii,y Google 



Art, 336.] ni'oDEOiMALs. 309 

4. How many square feet in a g-ate 12 feet 5 inches 
wide, and 6 feet 8 inches high! 

5. How many square feet in a iioor 16 feet 6 inches 
long, and 12 feet 9 inches wide^ 

6. How many square feet in a ceiling 53 feet 6 inches 
long, and 25 feet 6 inches wide? 

7. How many square feet are there in a stock of 6 
boards 17 feet 7 inches long, and 1 foot 5 inches wide? 

8. How many feet in a stock of 10 boards 12 feet 8 
inches long, and 1 foot 1 inch wide? 

9. How many cubic feet in a stick of timber 12 feet 
10 inches long, 1 fool 1 inches wide, and 1 foot 9 inches 
thick ? 

10. How many cubic feet in a block of marble 8 foot 
4 inches long, 2 feet 6 inches wide, and 1 foot 10 inches 
thick? 

i 1. How many cubic feet in a load of wood 6 feet 7 
inches long, 3 feet 5 inches liigh, and 3 feet 8 inches 
wide? 

12. How many feet in a load of wood 7 foot 2 inches 
long, 4 feet high, and 3 feet wide ? 

13. How many feet in a load of wood 9 feet long, 4 
feet 3 inches wide, and 5 feet 6 inches high? 

14. How many feet in a pile of wood 100 feet long, 
5iS- feet high, and 4 feet wide ? 

15. How many feet in a pile of wood 150 feet long, 
8i feet high, and 5 feet wide ? 

16. How many cubic feet in a wall 40 feet 6 inches 
long, 5 feet 10 inches high, and 2 feet thick? 

17. How many solid feet in a vat 10 feet 8 inches 
long, 7 feet 2 inches wide, and 6 feet 4 inches deep ? 

18. How many bricks 8 inches long, 4 inches wide, 
and 2 inches thick, are there in a wall 20 feet long, 1 
feet high, and l-J feet thick ? 

19. How much will the flooring of a room which is 20 
feet long, and 18 feet wide come to, at 6J cents per 
square foot ? 

20. How much will the plaMering of a wall 16 feet 
square come to, at 12i- cents per square yard ? 
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SECTION XIV. 

INVOLUTION. 



Aet. 33T. Ex. I, What is the product of 5 multi- 
plied by 5? Ans. 5X6=25. 

2. What is the product of 3 multiplied into 3'twicef 

Ans. 3X3X3=27. 

3. What is the product of 2 into itself ikree times? 

^n«. 2X2X2X2=16. 

338* When any tiumber or quantity is multiplied 
into itself, the product is called a power. Thus, in the ex- 
amples above, the products 25, 27, and 16 are powers. 

The original number, that is, the number which being 
multiplied into itself, produces a power, is called the root 
of all the powers of that number ; because they are de- 
rived from it 

339. Powers are divided into difftrmU orders; as the 
^rrf, seamd, third, fourth, Mh. power, &c. They take their 
e from the nwmMr of times the given number is used 



asafactor,in producing the ^mnpoioer. 



1. The second power of a number is sleo 
called the sijuors; (Art. 153. Obi. i;) for, 
if the side of a square is 'i jiids, then the -a 
ptoduft of 3xa=9 yards, will t)e the area of £, 
thegiven square. (Art. ] 63.) But3x3=9"- 
is also the tecand power of 3 ; heoce, it is 
called the square. 



to be the number 
lot. (Art. 338.) 
3 yards. 



9. Whftt is a power I 



fe powers divided ! 
It is said to bs the 
'J'iia third ? Tho 
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Arts. 337-340.] 

3, The third power of a number 
is also called the cube; (Art, 154. 
Obs.3;) for, if the side of a cube iu 
2 feel, thoji the product of 3X3X3= 
8 feet, will be the solidity of thegiven ' 
cube. (Art. 164.) But 3X3X2=8, ' 
is also the third poner of 3; hence it 
is called the cu&e. 

4, The fourth power of a number 
is ealleil the biquadratc. 




3X3X2= 



4. What is the square of 4? Ans. 16. 

5. WhRt is the cube of 3 1 The fourth power of 3 1 

6. The fourth power of 2 ? The fifth power of 2 ? 

7. What is the square of 5 ? Of 6 ? Of 7 ? Of 9 ? 
Of 8? Of 103 Of IH Of 12? 

8. What is the cube of 3f Of 4? Of 5? Of 6? 



340. Powers arefrequently denoted, by a 
placed above the given number at the right hand. 

This figure is called the index or exfonent It shows 
how many times the given number is employed as a fac- 
tor to produce the required power. Thus, 

The index of the first power is 1, but this is omitted ; 
for, (2) '=2. 

The index of the second power is 2 ; 

The index of the third power is 3 ; 

The index of th6fov,rth power is 4 ; 

The index of Ihe fifth power is 5 ; &c. That is, 
2 ' =2, the first power of 2 ; 
2''=2x2, the square, or 2d power of 2 ; 
2'=2x2x2, the cube, or 3d power of 2 ; 
2' =2x2x2x2, the biquadrate, or 4th power of 2 ; 
2'=2x2x2x2x2, the fifth power of 2 ; 
2=^2x2x2x2x2x2, the 6th power of 2; &c. 



Quest.— 340. How 
What does it show ! 
eecoTid? The third ! Fourth 



powers denote 



: What is this figure 
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9, Express the thiid power of 6 ; the 4lh power of 19. 
10. ExpressthesquarBof 16; thecvibeof20; the fouith 
power 01 25 ; the fifth power of 72 ; the sixth power ol 
100 j the tenth power of 500, 

341. The process of finding a power of a given 
number by multiplying it into itself, is called Involution. 

34:2> Hence, to involve a number to any required 
power. 

MvUifly the given number- into itself, tilt it is taken as a 
fador, as <mamy times as there are units in the index of the 
pmcer to •ivM(^ the immber is lobe raised. (Art. 339.) 

Obs. I. The number of muiKpliralunis in taiang a number to any 
giTen power, is ona less than the index of the required power. 
Thus, the sqnaie of 3 ia written 3^, and 3X3=9, the 3 ia taken 
tvice as a &ctDT, hut theie is but one multiplication. 

5, A Fraction, is raised to a power by multiplying it into itself. 
Thus, the aquare of f ia -fXl^-i- 

Mixed numbers shoiild be reduced to improper fractions, or the 
(Oiumon fraction may be reduced to a decimal 

3. All poWBtBoflaro the same, vii: I; forlXlMXl, Sj; =1- 

n. What is the square of 24? 
Common Oferatiort. Analytic Opeiation 

24 24=2 tens or 20+4 units 

24 24=2 tens or 20-pi units 

96 80+lfa 

48 400+80 

5767 Ahs. And 400+160+16=5767 

It will be seen from this operatioa that the square of 
20+4, contains the square of the first part, viz ; 20x20 
=400, added to twice the product of the two parts, viz: 
20x4+20x4=160, added to the square of the last part, 
viz: 4x4=16. Hence, 



QuEBT.— 341. What is involution! 34S. tlowiaanumberinvolved 
V> any required power 1 Oba. How many m ultiplicadona are there in 
cuisine a number lo a given power 1 How is a fraction involved ! A 
misecTnumhet! What ate all powers p( 1? 
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342. a,. The square of any numher which coi^sists of 
tioo figures, is equal to the square of the kjis, added to tivice 
the product of the tens into the units, added to the square of 
the vmts. 

Oes. 1 . The product of any two faetore cannot have more figures 
l]isn both foitora, nor but one loss than both. Por example, take B, 
the greJrtsst number which can be expressed bj one figure. (Art. 7.) 
And (9)3, or 9X9=81; hsa two figures, the same number which 
both factors have. 99 is the greatest nuail>er which can be eipressed 
by two figures; (Art. 7;) and m)% or 99X99=9801, has four 
figures, the same as both factors nase. 

Again, I is the smallest number expressed by one figure, anJ (1)', 
or 1X1=1, has but one figure leas fliao both factors, 10 is the 
smallest number which C!m IK expressed by two figures ; and (10)^, 
or 10X10=100, has one iigure less than both factors. Hence, 

3. Any equare .na-mbsr cannot have more Jigures tlumduuble the 
number of the root or first pairer, nsr but one less. 

3. A eubt lannai have mere [figures ihan triple thg number of the 
rm( or jfrs( power, nor bat two less. 

12. What is the square of 45 ? 50? 75? 100? 540? 

13. What is the cube of 5 ? Of8? 10? 12? 60? 

14. What is the fourth power of 3? Of4? 16? 20? 

15. What is the fifth power of 2 ? Of 3? 4? 5? 6? 

16. What is the square of i? Of i? i? f? i? -f? 
■17. What is the cube of I? Off? Ofi? Of -K? 

18. What is the square of 2i? Of3i? 5f? 10^? 

19. What is the square of 1.5 ? Of 3,25 ? Of 10.25 ? 

EVOLUTION. 

343> If we resolve 25 into tmt cmal factors, viz; 
5 and 5, each of these equal factors is called a root of 25. 
So if we resolve 37 into three equal fa/iors, viz : 3, 3, and 
3, each factor is called a root of 27 ; if we resolve 16 into 
/dw equal factors, viz : 2, 3, 2, and 3, each factor is called 
a root of 16. And, universally, when a number is resolv- 
ed into any number of equal factors, each of those iactors 
is said to be a root of that number. Hence, 



figure. 
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344. A root of a number is a fa loi, ■nhii.h, Lcing 
muHplied inlo il&elf a certain nunibei of limes, will pro- 
duce that number. (Art. 338.) 

Obs. When h, noiuber is reaolved into turn ega/d factors e^h of 
these 'factors is called the second or square root when resolved into 
Birte equal factors, each of these faclurs la tailed the ihrdoiinibs 
root; when ifsolveii inlo .four e}ua! factors, each factor is callei ihe 
foarSt roof; &c. Hones, 

"Die name if the root expresses the nwmber of eqmd factors into 
whidi tht gioen number is lobe resoiced. 

For example, the Btcond or square root, shows that the number is 
to he resolved into too tyuoi&ctoru ; the (Airi; or ™6b rool, into rtre* 
equal factors ; the fburUi root, into J^r equai factors, &c. Thus, 

Thesmwrerootofieisi; for 4X4=16- 

The ou6e root of 37 is 3; for 3x3x3=27. 

The foarth root of 16 is 2 ; for 2X2X3 X3=16, &c. 

MENTAL EXERCISES, 

Es, 1 . Resolve 25 into two equal factors. 
Solution. — 25=5X5. Am. 5, and 5. ■ 

2. Resolve 8 into three equal factors. 
Solution.~-^=2y.2x2. Ans. 2, 2, and 2. 

345. The process of resolving; numbera into equal 
fiKtors is called EvoLimoK, or the Extraction of Roots. 

Oeb. 1. Evolutionis the opjKi^fe of involution. (Art. 341.) One is 
finding a jwuier of a number by muMplying it into itself; the other 
ia finding a root by resolsing a number info equal factors. Paioera 
Bnd Toota are therefore c<rrr3ai{ve temiB. If one number is a poieer 
of another, the latter is a raoi of the former. Thus, 37 is the cube 
ofS; and3i8thecuburootuf27. 

% The learner will be careful to remember, that 

In aubtracHoiiy a number is resolved into Itdo fmrts; 

In diniaion, a number is resolved info two faelors ; 

In evaliUion, a number is reaotved into equrii factors. 

3. What is the square root of 15? Am. 4. 

4. What is the square root of 36 1 Of 49 ? 

Obs. What does the name o( 

_^.. , araroot allow 1 The cubs root! 

The fciurth root! 345. What is evolution l Obs. Of what is it the 
oppoBiie ! Into what are numben resolved in eublraclion t In divi- 
sion! In evoliLiioii! 
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5. What is the squai-e root of 64 ? OfSl? Of 100? 
Of 121? Of 144? 

6. What is the eubo or third root of 8 ? 

Solution. — If we resolve 8 into threeequal factors, each 
of these factors is 2 : for 2x2X2=8. The cube root of 8 
therefore, is 2. 

7. What is the cube root of 27 ? 

8. What is the cube root of 64 ^ 

9. What is the c«be root of 125 ? 

10. What is the fourth root of 16? 

1 1. What is the square root of -jV ? 

Solviwn. — 'The square root of the numerator 9, is 3 ; 
Diid tie square root of the denominator 16, is 4. There- 
fore ^ is the square root of -^ ; for -JXf ^tV' 

12. What is the square root of -J? Ans. -J. 

13. What is the square root of if? Of ^% 

14. What is the square root of ^1 Of -Mr^ 

15. What is the cube root of i? Ans. ^. 

16. What }s the cube root of -^1 Of fj? 

34G> Roots are expressed in (iwjways; one by the 
'radical sign (v) placed before a number ; (he other by a 
fraeiional index placed above the number on the right 
hand. Thus, v4, or 4 denotes the square or 2d root of 4 ; 
V27, or 27"^ denotes the cafe or Sd'root of 27 ; vl6,orl6'^ 
denotes the 4th root of 16. 

Obs, 1. The figure placed over the raJical aign, denotes the Tool, m 
the number of equ£d factors into which the given number is to be re- 
solved. The figure for the eguare root is usually omitted, aucJ amply 
the radical sign \/ ia plac«d before the g^veo number. Thua, the 
square root of 35 is written y'^. . 

3. When a. root is expressed by ^fractional index, the denominator' 
like tlie figure over the radical sign, denotes the ran! of the given nnm- 
ber. Thua, (25)* denotes the b,_ ._ ._. .."35; (37)* denotes the 
cube root of 27. 

. QuEST.^-316. In how many ways are roots oipreEsed '. What nra 
Oiey! 06jt. Wliat does the figure over iheradicul sign denote! What 
the denomiimtor of the fractional indei ! 
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J7. Express the cube root of 45 both ways. > 

18. Express Ihe cube root of 64 both ways. Of 12S. 

J9. Express !he fourth root of 181 both ways. Of 576. 

20. Express the 5th root of 82 ; the 6th root of 64. 

21. Express the 7lh root of 84 ; the 8th root of 91 ; 
the 9th root of 105 ; the 10th root of 256. 

22. Express the cube root -of 576; the fourth root of 
675; the fifVli root of lOOO;.the twelfth root of 840. 

347. A numLer tvliich can. be resolved into equal 
factors, or whose root can be exactly extracted, is called a 
perfect power, and' its root is called a rational number. 
Thus, 16, 25, 27, &c., are perfect powers, and their roots 
4, 5, 3j are rational numbers. 

348* A number which cannot be resolved into emal 
factors, or whose root ccmnot be exadlv extracted, is called 
an impetfecl potoer; and its root is called a Surd, or irra~ 
tiowd wamber. Thus, 15, 17, 45, &c., are imperfect pow- 
ers, and their roots 3.8+; 4,1+; 6.7+, &c., are ^ras,for 
their roots cannot be exactly extracted. 
Oes. a number n. 



a, pcr&t power of the 2il, 3d and 
cm uifgrees. 

349. Every roU, as xvell as every power of 1, is 1. 
(Art. 342. Obs. 3.) Thus, (1)", {1)=, (1)% and Vl, Vl, 
Vl, &c., are all equal. 



QnE3T.-347. Wtat is a perfect power! What is 
ber \ 348. What is an imperfect power ! What is a e 
numbers ever perfeet powers of one desree and irapi 
another degree t Are they often perfect powers of ni 
grea \ iiS. What are b31 roots and powets of L ! 
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EXTRACTION OP THE SQUARE ROOT. 

350< To exiraci the sqitM-e root, is to resdve a given 
number into two equal factors ; or, to find a ilv.mber which 
being multiplied into itself, wUl pfodaice the given, nivmier. 
{Art. 344. Obs.) 

Ex. I. What is the side of a square room which con- 
tains IG square yards? 

Solution. — Let the room be re- 4yan!a. 

presented by the adjoining figure. 
It is divided into 1 6 equal squares, 
which we will call square yards. 

Since the room is square, the 
question is simply this : What is 
die square root of 16? Now if 
we resolve 16 into two equal fac- 
tors, each of those factors will be 

the square root of 16. But 16=4 4x4= 16 yardsT 

X4. The square root of 16, therefore, is 4. 

2... What is the length of one side of a square rot 
which contains 576 square feet 1 



Operation. 
576(24 



44)176 



Since wo may not see what the 
root of 576 is at once, as in the last 
example, we will separate it into periods 
of two figures each, by putting a point 
over the 5, and also over tfie 6 ; that is, 
^'" over the units' figure and over the hun- 

dreds. This shows us that the root is to have two fig- 
ures ; (Art, 342. a. Obs. 2 ;) and thus enables us to find the 
root of part of the number at a time. Now the greatest 
square of 5, the left hand period, is 4, the root of which 
is 2. We place the 2 on the right hand of the number 
for the first part of the root ; then subtract ite square 
from 5, the period under consideration, and to the right of 
the remainder bring down 76, the next period, for a divi- 
dend. To find the next figure in the root, we double the 3, 
the part of the root already found, and placing it on the left 
of the dividend for a partial divisor, we find howmany times 



27* 
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318 EQUAEE EooT. [Sect. XIV 

it is contained in the dividend, omitting the right hand flg-- 
ure. Now 4 is contained in 17, 4 times. Placing the 4 
on the right of the root, also on the right of (he partial 
divisor, we mulliply 44, the divisor thus completed, by 4, 
die last figure in the root, and subtracting the product 176 
from the dividend, find there is no remainder. The an- 
swer therfore is 24. 

Note. — Since the root is to contain two figures, the 3 slands in tens' 
l^e; hence the first part of the lOOtfoanJis prapeil; 30; which be- 
ing doubled, gives 40 for the divisor. For convenience we omit the 
dpher on the right; andlo compensate lot tiiis, we omit Uie right iiand 
£gure of the dindenil. Tbis is the eame bb dividing both the ilivisor 
and dividend by 10, and therefore does not alter the quotient. (Art. SB,) 

Pkoof.— 24=2 tens, or 20+4 units. 
24=2 " 20+4 " 



96 



80+16 
400+80 



(24)^ 

ILLUSTRATION 

Let the large squ< 



400t160+16. (Art. 342. i 

GEOMETEICAL FIGURE. 



ABCD, represent tlie 
room in the last exam- 
ple ; then the square DE 
FG will be the greatest 
square of ihe left hand 
period, the root of which 
is 20 ft., and 20x20- 
400, the number of feet 
in its area. {Art. 163.) 
But this square 400 ft. 
taken from 576 ft. leaves 
a remainder of 176 ft. 
Now it is plain, if this 

remaining space is all added to one side of tliis square, its 
sides will become unequal ; consequently^ it will cease 
to he a square. (Art. 153. Obs. 1.) But if it is equally- 
enlarged on two sides it will obviously continue to be a. 



QuEg 



—Nele. V 



re of the diyidenil oi 
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Art. 351.3 stjOARE root. 319 

sqware. For th.is reason the root is doubled for a divi- 
sor in the operation. Tlie parallelograms AEFH and 
GFIC will therefore represent the additions made to the 
two sides, each of which is 4 ft. wHej consequently the 
Grea of each is 20x4=80 ft., and the area of both is 
40X4=160 ft 

But having made these additions to two sides of the 
square, there is a vacancy at (he corner. The square 
BIFH represents this vacancy, the side of which is 4 fl.. 
or the same as the width of the additions ; and its area is 
4x4=16 fl. For convenience of finding: the area of fus 
vacancy, it is customary in the operation to -place the 
last figure of the root on the right of the divisor, and 
thus it is multiplied into itself. The figure is now a per- 
iect square, the length of whose side, is 20+4=^24 ft 

35 !• From tiese principles and illustrations we de- 
rive the following general 

RULE FOa EXTRACTING THE SaUARE ROOT. 

I. Separate the given mwmJer into periods of two figui-es 
each, by fladng a point over the unit? jigv/re, another over 
the hindreds, and m on over each alternate figure. 

II. Fiiid the greatest square rmmier in the first or l^ 
hand period, and place its root m ike right of the number 
for the first figwre in the root. Svhtract the squo/re cf this 
figure of the root from the period imder consideration; 
mtd to the right cfihe remain^ bring d^wn the next peri- 



in. Dovbk the root just fbwid and place it on the left 
of ilie diiddend for a partial dirAsor, find how jnany times 
it is contained in the dividend ; omitting its right hand 
figure; place the quotient on the light of the root, also 
on the right of the partial dimsor ; miuiiply the divisor 
thus completed by the last figure of the root ; subtract the 
product from the dividend, and to the remainder bring 
dovm the next period for a tkw divtdertd as before. 

IV. Double the root already found for a new partial di- 



rii,y Google 



■msor, liiwitfe, i^c. as b^ore, and thus continue ike operalim» 
tUl the rod if all the penods is extracted. 

Proof. — Midliply the tfxA into itsdf; and if the product 
is equal to the given ■number, the work is right. (Art. 344.) 

Ob3. The product of the diriaorcompleted into the figure lost placed 
ID Cheroot, cannot exceed the dividend. Hence, In finding the Hgure 
to be pkced in the root, some nllotvance niu9t be mode toe caciylng, 
when tbe product ef tins figure into ittnlf exeeeda 9i 

351. a. Dcrmmslratiim. — TTiB rcasmi &r the ssveraJ steps in 
the rule may easily be inferred from the preceding iDaslTOlions. The 
following isasummaty of them; 

1. Separating the given number into periods cf tmo figures eaoli 
shows haw many figures the root ia to cimtaiii, and thus enables us 
to find por( of the rooi at a time. (Art. 343, a. Oba. 2.) 

3. Tlie igiMj-i of the first figure of the root, ia tha numljer of feet, 
yards, &c, disposed of by the first figure of the root ; it is snbtractea 
from the period to find how many feet, yank, fie., rismdfi to be 

3. The root thoB foun<] is dauUid for a partial divisoT, bc-^use the 
iiddition most be made on /uw sUls^ of tbe Equam olrea^ SiunJ, or it 
will cesse to be a smiare. 

4. In dividing, tna right kaiai jigicre of the diviJ^id is amiUtd, 
because the cijJier oo tlie rigiit of tile diviaor is omitted ; otherwias 
the quo&nt would be KmmeG too ia^rge Ibrthertexlfignceintheraot, 

5. The last figure of the root is pii^ed on the ri^ht of the divisor 
for convenience of multiplying. The divisor is ihen multiphed by 
the last figure of the root tu find the area, of the several adiiiUons thus 

3. What is the square root of 625* 

4. What is the Bqware root of 900? 

5. What is the square root of 1225 ? 

6. Wliat is the square root of 1764 ? 

7. What is the square root of 2916? 

8. What is tlie square roof of 4761 ? 

9. What is the square root of 8649? 
10. What is (he square root of 12321 ? 

QdEst. — How is iJie sijijarB root proved T Dew. Wtodowesepnrate 
Hie given number into periods of two figares each? Why Bubtraetthe 
square of tlio first figure in the root from the first period t Why double 
llie root thus found for a divisor! Why omil the i%ht hand figinv of 
llie dividend! Why place the last figure of tJie root on tlio rigliiofllie 
divisor ! Why multiply tlie divisor by the last ligiitQ in iho root ! 
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Art. 652.] square aooT. 321 

1 1. What is the square root of 53824 ? 

12. What is the square root of 53U41 1 

352. If there are decimals in the given sum, they 
must bo separated iolo periods like whole numbers, hy 
placing; a point over unils, then over hundredlhs, and so 
on, over every alternate figure towards the right. 

If there is a remainder after all the periods are brought 
down, the operation may be conlintied by annexing fe- 
riods of ciphers. 

Obe. 1 , There will idways be as many ilecimaJ figures in the root, 
as there are periods of deuioinls in the given number. 
% The square root of a common fraction \a found by extracting 



A mixed number ehould he reduced to an improper fraction. 
I either tbe numerator or denominator of a common fraction is 
peifect square, the fraction may be reduced to adecimalj and the 
xiviate root l>e found as above. 



13. 


What is 


ithe 


square 


root of e.25 ? 


Atis. as. 


14, 


What is the 


square 


root of 1.96 ? 




IS. 


Whati 


J the 


square 


root of 29.16? 




16. 


What i! 


sthe 


square 


root of 234.09? 




17. 


What i: 


sthe 


square 


root of .1225? 




i8. 


What is the 


square 


root of .77616H 




19. 


What is the 


square 


root of 2 ? 




90. 


What ii 


sthe 


squai'e 


root of 17! 




21. 


What ii 


ithe 


square 


root of 175 ? 




32. 


What is the 


square 


root of 116964? 




23. 


What ii 


sthe 


square 


root of 10316944? 




24, 


What i> 


ithe 


square 


root of ff? 




23. 


What if 


ithe 


square 


root of i^ 1 




26. 


What if 


(the 


square 


root of 6^? 




27, 


What is 


ithe 


square 


root of 52 A ^ 




Quest.— 35S. Wlien there are 
they pointed off! When there 
How do you determins how ma 
llie root ! How is tlie square ro 
miied number I 


decimals in the given number, how are 
is a remainder, how proceed! Obs, 
ny decimal figures thera shouid be in 
ot of a common fraction found! Of a 
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322 squahe root. [Sect. XIV. 

APPLICATIONS OP THE SCltTARE ROOT. 
3^3. The principles of the square root may be ap- 
plied to the solution of questions in which tivo sides of 
a right-angled triangle are given, and Jt is required to find 
the other side. 

3B4. Alriangleka 
which has three sides and fkr: 
angles, as ia the adjoining dia- 

When one of the sides of a 
triangle is ferpmdicaJwr to an- 
other side, the angle between 
them is called a right-angle. 
(Legendre, B. I. Def. 12.) 




355. ArigM-angkd iriangkisB. triangle which has 
a right-anffle. (Leg. B. I. Def, 17.) 

The sine opposite the right-angle is called the hypolh- 
enuse, and the other two sides, the base and perpendicular. 
The triangle ABC is right-angled at B, and the side AC 
is the hypothenuse. 

356. It is an established principle in geometry, that 
the square described on the kypothetiMse of a right-angled 
triangle, is equal to the sum of the squares described on the 
other two siAes. (Leg. IV. U.,Euc. I. 47.) Thus,if thebase 
of the triangle ABC, is 4 feet, and the perpendicular 3 
feet ; then the square of 4 added to the square of 3 is equal 
to the square of the hypothenuse BC ; that is, (4)=+(3)^, 
or !6-i-9=25, the square of the hypothenuse; therefore 
the square root of 25, which is 5, must be the hypothenuse 
itself. Hence, when any two sides of a right-angled 
triangle are given, the third side maybe easily found. 

Quest,— 354. What ia a triangle! Whatia a ^ieIl^aIlEl6 ! 355. 

"" " ■ ■ ' .1. ..-■-. 1- - r> right-angfed triangle upon 

\e itie rjglil-angle called! 
>. What la iho square dea- 
ii-ight-anglail tiiangis, and 
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Arts. 353-359.] sqtiake nooT. S23 

357. When the base and perpendicular are given, to 
find the hypotheniise. 

Add the square of the base to Hie square of tJte perpendicular, 
and ike square root cfthe sum -will be the hypotlieivuse. 

Thus, in the right-angled triangle ABO, if the base is 
4 and the perpendicular is 3, then (4)*+(3)^=25, and 
V25=5, the hypotheniise. 

353. When the hypotheniise and base are given, to 
find ^npin-pendicidfir. 

From, the square if the hypolkenme svbirad thesquare (f the 
base, and the square foot of the remainder will be the perpen- 
dicular. 

Thus, if thehypothenuseisS.and the base 4, then {o)* 
— (4)°=9, and v9=3, the perpendicular, 

3&9> When the hypothenuse and the perpendicular 
are given, to find the base. 

From the square of the hypothenuse aublrad the square of 
the perpendicviaT, and the squa/re root of t/ie remainder wM be 
the base. 

Thiis, if the hypothenuse is 5, and the perpendicular 
3, then (5)=— {3)'=1G, and Vl6=4, thebase. 

28, What is the length of a ladder which will just 
reach to the top of a house 32 feet high, when its foot is 
placed 24 feet from the house ? 

Operation. 
Perpendiculai (32)'"32x32=I024 
Base (24)^-^24x24= 576 

The square root of their sum ! 600=40. Ans, 

29. The side of a certain school-room having square 
corners, is 8 yards, and its width 6 yards : what is the 
distance between two of its opposite corners? 



Quest.— 357. When the base and perpendicular ma given, liow 
tlie iiypolhenuse fonnd? 353. When the hypo henufe and bass a: 
given, how is ihe perpeodienliir fouad! 353. When thp. hypoflienm 
ftildpei'pendicularQri.1 given, how is tile ba^foHnd? 
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SPA t'UBE EooT. [Sect. XIV. 

30. Two men start from the same place, one goes ex- 
actly south 40 miles a day, the other goes lixaotly west 30 
miles a day ; how far apart will they be at the close of the 
fii-st day ? 

3t. How far apart will the same travelers be at the 
end of 4 days ? 

3S. A lioe 75 feet long fastened to the top of a flag staff 
reaches the ground 45 feet from its base ; ivhat is the 
height of the flag staff? 

33. Suppose a house is 40 feet wide, and the length of 
the rafters is 32 feet ; what is the distance from the beam 
to the ridge pole ? 

34. The side of a square field is 30 rods : henv far is it 
between its opposite corners ? 

35. if a square field contains 10 acres, what is the 
length of its side, and how far apart are its opposite corners ? 

EXTRACTION OP THE CUBE BOOT. 

360« To extract ihecubi root, is to resdve a given itum- 

her into three equal fadors ; or, to find a nimber which being 

multiplied into ilsdf tiake, teiil produce the gvoen rvumber. 

(Art. 345.) 

1. What is the side of a cubical block c 
solid feet 1 

Solution. — Let the given block ^- 

be represented by (he adjoining 
cubical figure, each side of which is i 
divided into 9 equal squares, which | 
we will call square feeL Now, \ 
since the length of a side is 3 f 
if we multiply 3 into 3 into 3, the | 
product 27, will be the solid con- I 
tents of the cube. {Art. 164.) 3x3x3=37. 

Hence, if we reverae the process, i. e. if we resolve 27 
into three equal factors, one of these factors wiil bo the 
side of the cube. (Art. 344. Obs.) Ans.Zft. 

2. A man wishes to form a cubical mound containing 
1562-5 solid feet of earth: what is the length of its side? 

QcEST.— 3S0, What is it to OKttact Uia cuiie root t 
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1200 



1525 



7625 



Arts. 360, 361,] cube koot. 325 

Operation.. I, We first separate tlic given num- 

icenc/iir ter iiito periods of thvee figures each, 
15625(25 ijy pig^i^g g poj^j over the xiaHs' figure, 
-^ then over thousands. This shows us 

that the root must have two figures, 
(Art. 342. a. Obs. 3,) and thus enables 
us to find part of it at a time. 

2. Beginning with the left hand pe- 

riod, we find the gretitest cube of 15 is 

8, the root of which is 2, Placing the 2 on the right of 
the given number for (he first figure in the root, we sub- 
tract its cube from the period, and to the remainder bring 
down the next period for a dividend. This shows that we 
have 7625 solia feet to be added to the cubical mound 
already found. 

3. We square the root already found, which in reality 
is 20, for since there is to be another figure annexed to 
it, the 2 is tens ; then multiplying its square 400 by 3, 
we write the product on the left of the dividend for a 
divisor ; and finding it is contained in tlie dividend 5 times, 
we place the d in the root. 

4. We next multiply 20, the root already found, by 
5, the last figure placed in the root ; thea multiply this 
product by 3 and place it under the divisor. We also 
place the square of 5, the last figure placed in the root, 
under the divisor, and adding these three results together, 
multiply their sum 1525 by 5, and subtract the product 
from the dividend. The answer is 25. 

Proof. (25) '=25x25x25= 15625. (Art, 360.) 

DEMONSTRATION BY CUBICAL BLOCKS. 

36 1 • The Bimpl^Bt melhod of Ulustrsling the process of ex- 
tracting the cube root lo those unacquainted witJi algebra and geom- 
etrVf is by means otcabical blodcg.* 

1. Dividing the number into periods of three JiguTes, shows how 

it iiLBqusre; 3d, Ihrne siie Toerxa Bbout S In. thiol!, the upper aM lowwtaao 
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many figures tKe root will contain, and alao enables ua to finilpariot 
it at a time. Now, placina the large cube upon a table or stand, let 
it represent tba greatest cSie in the left hand period, which in the 
example above is 8, the root of which is 3. We auhtract this cabe 
iittm the left hand period, and to the remainder bring down the next 
period, in order to find how many ftet remain to bo added. In msk- 
iDg this addition, it is plain the cube must be equally increased on 
thr£6 aides i otherwise its sides will become um^aal, and It will then 
ceaee to be a cube. (Art. 154. Obs. 2.) 

2. The object of squaring the root already found is to find the area 
of one Bide of this cube; (Art. 163;) we then multiply its square b; 3, 
becflose the additions are to be made to three of its sides; and, divid- 
ing ths dividraid by this product shows tlie thickness of these addi- 
tions. Now pladnaoneoflhe side pieces on the top, and the other two 
on two adjacent sides of the cube, they will represent these additions. 

3. But we pereaivB there is a vacancy at three corners, eadi of 
which is uf the same length as the root already fonnd, or the side of 
the cube, ™; 20 ft., and thebrfud^andlhickneasof eachis 5 tt,, the 
thickness of the side additions. Placing the corner pieces in these 
vacancies, they will represent the additions neceasa^ to fill them. 
The object of aiultiplving the root already found by the figure last 
placed in it, is to obtain the area of a ^de of one of^these additions ; 
wethenmultiplythisareabyS.tofinJthenreaotaadeof each of them. 

4. We find also another vacancy at otie corner, whose length, 
breadth, and thickness are each S &., the same as the thickness ofthe 
aide additions. T^lils vacancy therefore is cubicul. It is represented 
by the suiall cube, which being placed in it, will renderihe mound aii 
exact ciibe again. The object of squaring 5, the figure last placed in 
the root, is to find the area ofasideoftlus cubical vacancy. We now 
have the area of one side of each ofthe side adi^tions^ the area of one 
rade of each of the comer additions, and the area of one side ofthe cubtcal 
vacsDcy, the sum of which is 1525. We next multiply the sum of these 
areas by the figure last placed in the root, in order to find thacubical oon- 
tentsohhesevernl additions. (Art. 164.) TheseareflB are added logetbor, 
and their sum multiplied by the last figure placed in the root, for the 
sake of finding the Solidly of all the additions at once. The result 
would obvioiBly be the same, if we multipUed them separately, and 
then subtracted the sum ofthdr products from the dividend. 

36S> From the preceding illustrations we derive the 
following general 



;hree fibres each ! 
iod ! Why Bouare 
lyS! Why di- 



Whjr snbtract the greatest cube from the left bond period 

tiio root already found ! Why multiply its square by 3 . 

vide the dividend by this prodnct! Why multiply 'he 

found by the last figure placed in it! Why multiply tiiisproduct by 3! 

Why square the figure last placed inlhe root? Why multiply the num 

of these Biens, by tiie last fignre placed iiitlieroot! 
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Am. 362.] 



RULE FOR EXTRACTING THE CUBE ROOT, 

I. Separate the given number info periods of three figures 
each, placing a point over wjiiis, then, over ever^ third fig- 
ure tmernds the left in lohole mmbers, and over every third 
figure towa/rds the rigid in decimals. 

II. Find the greatest cube m the first penod on the left 
hamd; then placing its root on the right if the number for 
the first figwre of theroot, subtract its cabe from the period, and 
to the remainder bring down the next period for a dividend. 

III. Squa/re the root oiready foum, regarding its local 
vaive ; multiph/ this square by 3, a/rtd place the product on 
the l^ of the dividend for a divisor ; find how many times 
it is contOiirted in the dividend^ amd place the result in the root. 

IT. Multiply the rq(^ previously found, rega/rding its 
local value, by this last figw-e placed in it, then midtipl^ 
this product by %, and write the result on the l^ of the divi- 
dend under the divisor;' under this remit write also the 
square W" the last figure placed in the root. 

V. finallp, add these resuUs to the divisor ; multiply the 
sum by the last figwe placed in the root, and subtract the 
product from the dividend. To the right if the remainder 
bring down the neat period for a_ new dividend ; find a nem 
divisor, and proceed with the operation as above 

Prooi'. — Multiply the root into itself twice, and if the last 
product is equal to the given, number, the work is right. 

Ob3. 1. When there is a remaiocier, periods of dp&ers may 6&- 
addeil, anil the operation condiiueil ss in square root, 

3. If IJie fight hand period of decimala 13 deficient, liiis deficiency 
must be supplied by ciphers. 

3. When lliere are lieci'mols in the given example, find the root 
as in whole numbers; then point o<f as many decimal figures in the 
answer, os there are petiods of dj^mals in the ^Ten number. 

4. The cube root of a commmi fraction is foand by extracting the 
root of its numerator and denomioalor. 

A miaKd number ehoaiiJ be reduced to an improper fraction, 

5. When there are more than two periods in the given example, 
it is eufficdent to annex one cipher to the root previously found, be- 
fore squaring it tor the divisor. 

3. Wliiit is t!ie cube root of 1'728 ? 
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i. What is lie cube root of 13824 1 
■5. If a box in the form of a cube, contains 373248 
solid inches, what is the lengt)t of one aide ? 

6. What is the siiJe of a cubical vat, which contains 
571787 solid feel? 

7. What is the side of a cubical mound which contains 
1953125 solid yards? 

8. What is the cube root of 2? 

a Wha't is the cube root of 2357947691 1 
10. What is the cube root of 12,167? 
U. Whatisthecuberootof 91.125? 

12. What is the cube root of H ? 

13. What is the cube root of If^! 



SECTION XT. 

EaUATION OF PAYMENTS. 

AaT, 363. Equation of Payments is ths process of 
finding the equalized or aeerage time when two or more 
payments due at different timeSj may be made at once, 
without loss to Pithei party 



364. From principles already explained, it is mani- 
fest, when the rate is fixed, the interest depends both upon 
the principal and the time (Art 241 ) Thus, if a given 
principal produces a certam interest m a given time, 

Double that prmcipal will produce t!mce that interest ; 

JTa^that pnncipal will produce half that interest ; &c. 

In douik that time ths same prmcipal will produce 
tmce that interest , 

In half that time the same principal will produce half 
that interest ; &c. 

Quest.— 363. W)m[ !s Eqimtion of raymems ? 06s. What is 
llie average lime for Ihe paymcM o! ae-veral debts EOmetimea called ! 
SH. When Iho race ia fiiod, upon what dosB the intercet depend! 
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365. Hence, it ia evident that any giVen principal 
will produce tlie same interest in any g^ven time, as 

One half that prin. will produce in douHe that time ; 
One. third that prin. will " " thHce that time ; 
Twice that principal will " " half that time ; 
Thrice that principal will " '' a third of that lime, &c. 

For example, at any given per cent,, 
The int. of $3 for 1 y far, is the same as the int, of Stl for 3 years; 
The int. ofSS fori year, " " " $1 forSyeaiB; &c 

The int. otm for 1 mo. " " ■' SI for 4 mos.; 

Tiieint. offSforl mo. " " " #1 for 5 mos; &c. 

3 6 6 • The ivierest, therefore, cf any given, principal for 
\ yeaa; Or I raontk, i^^., isthesame, as the interest cf I dol- 
lar for as many yewrs, or imidhs, Sfc. as there are dollars 
in the given principal. 

I. Suppose you owe a man $15 and are to pay him $5 
in 8 months, and ©10 in 2 months, at what time may 
hoth payments be made without loss to either party ? 

Analysis. — Since the interest of $5 for L month is the 
same as the interest of $1 for 5 months, {Art. 365,) the 
interest of $5 for 8 months must be equal to the interest 
of $1 for 8 times 5 months. And 5 mo. x8=40 mo. In 
like manner the interest of $10 for 1 month is equal 
to the interest of $1 for 10 months, and the interest of 
$10 for 2 months is equal to the interest of $1 for 2 
times iO months. And 10 mo. x2=20 months. Now 
40 months added to 20 months make 60 months ; that 
is, you are entitled to the use of SI for 60 months. 
But $1 is iV of $15, consequently you are entitled to 
the use of $15, -^ part of 60 months, and 60 months 
-!-15=4. Ans. 4 months. 



t. for 8 mo, is $5 x.04=$,20 
« 2mo. is$10x.01^ .10 
Sum of hoth $.30 
The interest of$15 at 6 per ct. for 4 mo. is 15X,02^$.SO 
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36T* Hence, we derive the following general 
RULE FOR EQUATION OF P\YMEKTS. 

FvrH multiply each debt by the time before U becovies 
dm then dimde the lum of the products thus obtained by 
the sum of the deMi and the quiAient will be the average 
ime leqwired 

Obs 1 If one of tfie debts 13 to be pomJ Jouin its prodnet will be 
•noUanff , but in iinding tlie sum o! the debts, tlus paymeat must be 
added m with the others. 

S. This rule is based upon die supposition thnt disanmt and interest 
paid in. nrfnonM are p juai. But this is not exactly true | (Art. 261. 
Oba. 1 ;) consequently, the rule, though in general use, is not strict- 
ly accurate. 

2. If I owe a man $20, payable in 4 months, $40 jjay- 
able in 6 months, and $60 in 3 months, at what time 
may I justly pay the whole at once 1 

Operatiott. 

$20x4=$80, the same as $1 for 80 mo. (Art. 366.) 
$40X6=240, " " " $1 for 240 « 
$60x3=180, " " " $1 for 180 " 
SlaOdeblagOO sum of products. 
120)500(4f months. Ans. 

3. A merchant hought three lots of goods amounting 
to $300; for the first he gave $100, payable in Smonths: 
for the second $150, payable in 8 months ; for the thtra 
$50, payable in 2 monlJis : what is the average lime of 
all the payments f 

4. A farmer has 3 notes ; one of $50, due in 2 months ; 
another of $100, due in 5 monlhs j and the third of $160, 
due in 8 months : what is the average time of the whole? 

5. A merchant buys goods amounting to $1200, and 
agrees to pay $400 down, S400 in 4 months, and $400- 
in 8 montl^ j he finally concluded (o give his note for the 
whole 1 at what time must the nole be made payable "i 

6. A man borrows $600, and agrees to pay $100 in 2 
months, 200 in 5 monins, and the balance in 8 months: 
when can he justly pay the whole at once ? 

Quest.— 367. Wliat i5 llie rule for equation of payments ! 
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7. A man buys a house for $!600, and agrees to pay 
$400 down, and the rest in 3 equal annunl instalments: 
what is the average credit for the whole ? 

8. I have $1200 owing to me, -^ of which is now due ; 
■J- of it will be due in 4 months, and the remainder in 8 
months : what is the average time of the whole? 

9. A grocer bought goods amounting to SI1500, for 
whidi he was to pay 8250 down ; $300 in 4 mo. ; and 
$950 in 9 mo. : when may he pay the whole at once ? 

10. A young man bought a farm for $2000, and agrees 
to pay $500 down, and the balance in 5 equal annual 
instafmeats: what is the average time of the whole! 

PAKTNERSHrP. 

36S. Partnership is the associating of two or more 
individuals together for the transaction of business. (Art. 
299.) The persons thus associated are called partners; 
and the association is teinied a ccmifany or jirin. The 
money employed is called the capital or stock ; and the 
profit or loss to be shared among the partners, the dividend. 

CASE I. 

Ex. 1. A and B formed a partnership ; A furnished 
$300 capital, and B $500; they gained ®200: what was 
each partner's sliare oi' the gain 1 

So^tt/iojj.— Since the whole stock is $300+$500=$800, 
As part of it was fS?=f, and B's part was ■IM-=i- 
Now since A put in -f of the stock, he must have f of the 
gain ; and $200xf ^S/S, For the same reason B must 
have i of the gain ; and $200xi=S125. 

Pkoop.— $75+125-'$200, tlie whole gain. (Art. 284. 
Ax. 11.) Hence, 





lershit 


)! What a 


re the pe 






a.iion called 




employed called ! What the i 


jrohto 


floss! 





rii,y Google 



369. To find each partner's share of the gain or loss, 
when the stocli of each is employed for the same time. 

MaJce each vuin's slock the ^wmeralor, aiid the whole iitock 
the denomtTiator of a common fraction ; muUvply the gain or 
loss by the fradton which expresses each man's share cf the 
slock, and the prodaict mil be his share if the gain or loss. 

Or, mtUiply each man's stock by the tohole gain or loss ; 
divide the product by the whole stot^, and the quotient will be 
his sha/re^ the gain, or loss. 

Pkoof. — AM the several shares of the gain or loss toge- 
ther, and if the mm. is equal to the whole gaiti or loss, the 
work is light. (Art. 284. Ax, II.) 

Obs. 1. This rule is applkabla to ([ueetions in Bankruptcy, General 
Average, and all other operatianB in which there is to be n divi^on 
uf ptoperty in Epeeifitd proportions. 

i. The precedbg caae is often called Single Fellowship. But ^ce 
a parincrehip is ahvaya composed of iwa or more indniduals, it ia 
Kemewhat dilScult 1o seethe propriety of calling it single. 

2. A, B, and C entered into partnership ; A put in ■j>f 
of the capital, B jV, and C M ; they gain S480O : what 
ivas each man's share of the gain? 

3. A, B, and C form a partnership ; A furnishes $600, 
B |800, and C f 1000 ; they gain 8480 : ivhat ia each 
man's share of the gain ? 

4. A Bankrupt owesA$1200,B $2300, C $3400, and 
D $4500 ; his whole effects are worth $5600 : how much 
will each creditor receive 1 

5. A, B, C.and D make up a purse to buy lottery tick- 
els; A puis m 830, B $40, C $60, and D $70; they 
draw a prize of ©2000 ; what is each man's share 1 

6. A, B, and C freight a vessel with a cargo worth 
©30000 i of which A owned $8000, B $10000, and C 
$12000; in a gale the master throws -J- of the cargo 
overboard : what was each man's loss? 



Quest.— 369. How is eaoli man's eliare of tlie j 

cable! Whalis 



employed for the same iii 
vvliatiB this n ' 
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7. A and B formed a partnership ; A put in $300, and 
B $200. At llie end of 2 months A looli: out his stock:, 
while E's was employed 6 months; they gained $150: 
what was each man's just share of the gain 1 



Sohtwn. — Since A's capital $300, was employed 2 mo., 
his share of the gain is the same as if he had put in 
$600 for 1 mo.; (Ait. 365;) for $300X2=$600. Also, 
B's capital $200, being employed 6 mo., his share of the 
gain is the same as if he had put in $1200 for 1 mo.; for 
$200x6=$1200. The sum of S600 and$1200 is S1800. 
A's share of (he gain must therefore be -Wir^-J-- 
B's « " " " " « «n-^- 

Now $150xi=$50, A's share. 
And $150x|=$100, B's share. Hence, 

370. To find each partner's share of the gain or loss, 
when the stock of each is employed for differed periods. 

MvMplt/ ench partner's stock by the time it is employed; 
BjoSe each Man's product the nimnerator, and the sum of the 
products the denmainoior of a conmon fradion ; then miMiply 
the whde gain or loss by each maris fractional share of the 
tloeic, and the product mS be Ms share of the gain or loss. 

Obs. This 0386 is often called Ctrmpound or Dovble Fellowship. 

8. A, B, and C enter into business together ; A puts in 
- S500 for 4 months, B $400 for 6 months, and C $800 

for 3 months; ihey gain $340 : ivhat is each man's share 
of the gain ? 

9. A and B hire a pasture together for $60 ; A put in 
120 sheep for 6 months, and B put in 180 sheep for 4 
months : what should each pay 1 



QDEaT.^-3T0. When the stock of each partner is employed fo 
ferem periods, hDWiseD£hma.ii'B shorelDUndt Obi. WbatistluE 
' 9S called! 
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10. The firm A, B, and C lost S246 ; A had put in 
$85 for 8 mo., B ©250 for 6 mo., and C $500 for 4 mo. ; 
what is each man's share of the loss? 



EXCHANGE OF CURRENCIKS. 

<l, or the drcvf 

372. The i-niTinsie value of the coins of different 
nations, depends upon their wdghi and the pwUy of the 
melal of which they are made. (Art. 203. Obs. I.) 

JVo(e.— 1. The preBcnt standard gold coins of Great Britain are Q3 
parts of pure gold Hnii 3 P^^ ofcopper, i. e. ^ carats line. The 
statidard silver coins sre 37 patts of pare silver and3 pfirta of copper. 
A Pound Steeling or Sovereign weighs 123.374 gTE,, and a ehiiling, 
{dlverO 3 pwta. 15^ gts.* 

3. Fof the present standard weight and purity of gold and silver 
coina of the United Slates, sea Art. 203. Ohs. 3. 

373. The relalivevaliie of foreign coins is determined 
by the laws of the country. By act of Congress, 1842, 

The value of a Pound Sterling, or Sovereign, . , . . is $4.84 

" " " Gumea, Englidi, is 5.075 

" " " Franc, French, is .1S5 

" " " Pive-francpiece, (Actof 1843,) . . . . is .93 

ii .1 I. Doubloon of Spain, Meiico, &c., of) ■ 15535 

standard weight and parity, ( 

0ns. 1. TheJigoi value of a Pound Sterline has been changed sev- 
eral times. By the law of 1843, its value was fixed at K4.84, and it 
now passes for this sum in all payments to or from the Treasury, and 
in reckomng duties 6n imported goods invoiced in Sterling money. 
The iiUrin^ value of a £ Sterling or sovereign, is M.S6I. 

3, In 1799, the value of a Pound Sterling was filed at $i-4Ai, 
which is BOW called its nominal value. 



QnEST.— 371. Wlrnt is cnrrency? 372. On what does the intrinsic 
value of the coins of different countries depend 1 373. How is the rela- 
tive value of foreign coins determined 1 What is the value of a Pound 
Sterling; Of a guinea I A franc! Five-franc piece ! AdonblDon! 
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37 4. The process of changing money esptessed in 
the denominations of one country to its equivalent value 
in the denominations of another country, ia called Ex- 
change <f Currencies. 

Ex. I. Change £20 sterling to Federal money. 
Suggestion. — Since £1 is worth $4.84, £20 are worth 
20 times as much ; and $4, 84x20 =$96, 80. Ans. 

2. Change £5, I3s. 6d. to Federal money. 

Operation. Reduce 13e. 6d, 

£5, 13s. 6d.=£5.675. (Art. 200.) to tlie decimal of a 
Value of £1=$ 4.84 pound, and multiply 

Ans. (827.467. (Art. 215,) '^^ sum by S4.84. 
375. Hence to reduce Sterling to Federal money. 
Set dmon the founds as whde numbers, and reduce the 
given shiilings, pence, arid farthings to ike dedmoi of a 
fownd; then umliipl)/ the whole sum iy $4.84, {the vaiue 
of £1,) pmM off the product as m multiplication of decimals, 
and U will be the answer required. 

Obs. 1. Guineas, Proncs,DoubloonH, and aJI foreigQ coins, maybe 
leducecl to PederaJ ourrenoj, by multiplying the given number by the 
value of one expressed in Federal money. 

3. The rule uauojly ^ven for redudng Slarling to Federal money, 
b to rednce the shilCngB, peDCe, and ^rthings Ut the decimal of a 
pound, and placing it on me right of the given pounds, divide the 
whole sum by A. Thia ruleis basedonthe lawof 1198, which fixed 
the valne of a pound at $1,44^, and that of a dollar at 43. 6d. But 
^.44i ia 9 pat cent, of itself, or 40 cBUtE, lets than $4,84, which ia 
the present hgol value of a pound ; consequeDtly, the result or an- 
swer obtained by it, mast be 9 per cant, too smidl. A dollar is now 
equal to 49.6d. very nearly, instead of 54d. as formerly. 

3. What is the value of £100 in Federal money? 

4. What is the value of £275, 15s. in Federal money? 

5. Change £450, 7s. 6d. to Federal money. 

6. Change $37,467 to Sterling money. 
Soltaion.— Since there is £1 in $4.84, in $27,4,67 (here 

Quest.— 374. Whatis maantbyeichangeof ciirrenciaR?' 375, Hov 
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836 EXCH-iNGE or [Sect. XV". 

are as many pounds, as $4.84 is contaiued times in it ; 
and $27.467-i-4.84:=5,67g ; that is, £5.675. Eeducing 
the decimal .675 to shillings and pence, (Art. 201,) we 
have £5, 13s, 6d. for the answer. Hence, 

376> To reduce Federal to Sterling money. 

Divide tie given sum by $4.84, {ths value of £1,) and 
point off i!ie qiMieni as in division of decimals. The figures 
tm,tl)£ hfl hand of the dedmai point imll be pounds ; those 
on, the right, deamals of a pound, which must be reduced to 
shUHngs, pence, and farthings. (Art. 201.) 

7. Change $485.42 to' Sterling money. 

8. Change $1452 to Sterlihg money. 

376. a. In buying and selling Bills of Exchange on 
England, the premium or disajurct is commonly reckoned 
at a certain per cent, on the nominai value of a Pound 
Sterling, which ia «4.44i- (Art. 373. Obs.) 

9. What is the worth of a bill of exchange of £100 on 
London, at 9 per cent, premium ? 

5'tf/!i;sW—£100x$4.44i=^$444.44i, the nominal value. 
Then, 8444.44ix.09=$40.00, the premium. 
And $444.444-940=$484,44. Ans. 

10. What is the value of £1325, 10s., at 8^ per cent, 
premium. 

377. Previous to the adoption of Federal money in 
1786, accounts in the United States were kept in pounds, 
shilhngs, pence, and farthings. 

Obb. At the time Federal money viaB adopted, the colonial carrenct/, 

or biUi ^credit issued by the colonies, had more or less depreciaied 

in value: that is, acalonial poundwas woithless thana. pound Slel- 

ling ; a colonial shilling, than a shilling StetUng, &c. This deproda- 

tioD being greater la some of tile coloniES than id others, gave nse (o 

the d^eraU Slate currencies. Thus, 

In Now England currency, Va-, Ky., and Tenn, 6a. of £ flr=$l, 

In New York currency. North Carolina, and Ohio, 8s. or £-J=:$l. 

In Penn. cur., New Jer., Pel., and Md., 7s. 6ci. (7is.) or £4=S1. 

In Georgia, cue, and South Carolina, 4s. 8d. (4h.) ot £-^=$1, 

In Ganula currency, and Nova Scotia, 5a. or £^=$l. 
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11. Reduce $45 to New England currency. 

Sdvtion. — Since there are 6s. in $1, in $45 there are 
45 times 6s, And 6s.x45=270s. Now 270s.+20=£13, 
10s, Ans. Hence, 



MiiMply the given sum hy the number of skillings which, 
iti the required curreacy, maJie $1, and the product viiU be 
the answer in shiUings, arid decimals (f a shilling. 7Se 
shillings should be reduced to. pounds, and the decimals to 
pmce and farthings. (Art. 20 i.) 

12. Reduce $378 to New England currency. 

13. Reduce $465.45 to New York Currency. 

14. Reduce $640 to Pennsylvania currency, 

15. Reduce $1000 to Canada currency. 

16. Reduce £15, 7s, 6d,, N, E. cur, to Federal money. 
Sol'uii(m.—£\5, 7s.6d.=307.5s. (Art. 200.) Now since 

6s. make $1. 307.5s. will make as many dollars, as 6 is 
contained times in 307.5. And 307.5-!-6=f51.25. Ans. 
Hence, 

379> To reduce either of the State currencies to 
Federal money. 

Reduce the pounds to shillings, and the given pence and 
farlkings to the decimal of a shying; (tei Aimde the sum 
hy the number of shillings whieh,in the. given currefncy, make 
$1, and the quotient viiUbe the answer in doUa/rs and cents. 

17. Reduce £48, 15s., N, E. cur,, to Federal Money. 

18. Reduce £73, 4s,, N, E, cur,, to Federal Money. 

19. Reduce £100, I8s,, N, Y. cur., to Federal Money. 

20. Reduce £256, 6s,, N, Y. cur., to Federal Money. 

21. Reduce £296, 12s,, Penn. cur., to Federal Money. 

22. Reduce £430, 8s., Penn, cur., to Federal Money, 

23. Reduce £563, 10s,, Ga, cur., to Federal Money. 

24. Reduce £1000, 15s,, Canadacur.,toFederalMoncy. 



Quest.— 378. How ia Federal Mousy reiluCTi! to the SiatB currenciei '. 
S79, How are the aeTeral Slnte CMrreiicies redHce(l to Federal Money ) 
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833 MENSuEATioN. [Seot. XvI. 

SECTION XYI. 

MENSTJRATIOR. 

Art. 3sO> SIbnsukatios ia tlie ai't of measuring 
magnitudes 



331> In meaauiing siiifaces,\i ia customary to as- 
sume a square &s the measunng unit, as a square mch, a 
square foot, a square rod, &c. ; that is, a square whose 
side is a linear unit of the same name. (Tliomson's 
Legendre, IV 4 Sch Art 153. Obs.l.) 

Note.— For the Jemonstrntion of Ihe following principles, see 
references. 

3S2< To iind the area of a paralleloffram, and a 
square. (Art. 163. Oba.) 

Multiple/ ihe length ly the breadth. {Leg. IV. 6.) 

Ohs. When the area and one side of a rectangle are given, the other 
side is found by dimJing tlieHWB by ibt givsnsid^. (Art. 291. Nota.) 

1. How many acrea are there in a field 120 rods long, and 90 
tods wide 1 Atis. G% acres. 

S. How many acres in a 6eld 800 rods long, and 128 rods wide 1 

3. Find the area of a square Geld whose sides are 65 rods in lengtli. 

4. A man fenced off a rectangular field containing 3750 sq. rods, 
the length of which was 75 rods: what was its breadth? 

5. One side of a rectangular field ia t mile in length, and the Geld 
Gonluns 160 acres '■ what is the length of the other side 1 

383. TofiiidtheareaofarSoimiMS. (Leg.I. Def. 18.) 
Miiltifly the length hy the altitwde. (Leg. IV. 5.) 
Note. — The term irftife'j'e, denotes perpendicular height. 

6. The lengthofa rhombus is 17 ti,, and its perpendicular height 
13 ft. : what 18 its area? Aia. 304 so. ft. 

7. What is the area of a. rhombus whose alUtude is 35 rods, and 
its length 2S,6 rods? 

- 384. To find the area of a trc^esium. (Leg'. IV. 1.) 
Multiply half tlie sum of the parallel sides hy the altitude. 

8. The parallel sides of a trapeaimn are 15 ft. and 31 ft, and its 
altUode IS a.: what is its areal Ans. 316 tl. 

9. Find the area of a trapzium whose parallel sides aT« 35 rods 
and 37 rods, and its altitude IS rods. 
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385. To fiDd tie area of a tnangle. (Leg. IV. 6.) 
Multiply ifie base by half the altitude, 

Obs. I. The iase of a tiiangle ib found hy dividing tlie area by 
ftaW'the oMihidv. 

3. The idtiki,de of a Ijiangle is found by dividing tliia nrea by half 
the base. 

10, Wbnt JB the area of a triangle whose base is 45 ft., and its 
altitade 20 ft. 1 Aia. 450 sq. tl. 

11. Whnt is the area of a tjiangle whoae base is 156 ft,, and its 
altilude 63 ft. "i 

386. To find tte area of a tncmgle, tlie three sides 
being given, 

Ji'roin half the sum of the three sides subtract each side 
res2>eclively ; then multiply together half the sum and the 
three remainders, and extract the square root of the product. 

13. What IB the ai'ett of a. triangle vfhoss adea are 10 ft., 12 ft., 
and 16 ft. ? ' Am. 59.92-f-ft, 

13. What ia the area of a triangle wbose aidoa ai-e each 13 yds. ? 
3S7. To find the circumference of acii'cle, wlien the 

diameter is ^veu. (Leg. V. 11. Sell.) 

Multiply the given diameter hy 3.14159. 

AWe. — Tb.e.eircwnferenee of a circle is a curve hne, all the pointa 
of which are equally distant from a point vrithin, called the eentre, 

^e diameler of a circle ia a straight line which passes throagh 
the centre; and h terminated on both eidea by the circumference. 

The radius or semi-diaiaeler is a straight hne drawn from the 
centre to the drcumfcrenoE. 

14. What is thsciroimiferenoeof a circle whose diameter is 15 ft.? 

Alii. 47.1S3S6 ft, 

15. What is the drcumforence of a circle whose diameter is 100 rods ? 

388. To find the diameter of a circle, when the 
circuroference is given. 

Divide the given circumference ly 8.14159. 
Qbs. The diametsr of a circle may also be found by dividing the 
area by .7854, and extracting the square root of the quodent. 

16. What is the diametev of a drcle whose clrcumterence is 
94.24T7ft.'! ^nj. 30 ft. 

17. What is the diameter of a drcle whose drcumforence is 
638.318 yards'! 

389. To find the area of a circle. (Leg. T. 11.) 
Multiply half the circumference hy half the diameter; 

or, multiply the circumference hy a fourth of the diameler. 
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Note. — The area of a circle may also be found by muilipljing the 
s^vare of iB diameter by the decimal .7854. 

IS. What is the area of a ciiole whoao diameter is 100 ft. 1 

Ans. 7854 sq. ft. 

19. What is the area of a circle whose diameter is 120 rods % 

20. How many square yards in a circle whose citcumfttence is 
160 yards 1 

31. Required ttie diameter of a circle containing S0.S656 sq. rods. 

S3. Requiretl the diameter of a circle containing 30I.0SSJ sq. ft. 
390. The side of a square equal ijt area to any given 
surface, is found hy extracting the square root of the given 
surface. (Arts. 350, 839. Oba. 2.) 

Obs. When it is required to find tbe dimensions of a rectangular 
field, equal in area to a given sortace, and whose length is double, 
triple, or quadruple, &c., of its breadth, the square root of i, i, i, 
of the given suriiico, will be the inidti. ; and this being drmiled, 
tripled, or ^tiadrnpltd, as the case may be, will be the lengtA, 

as. What is the ade of a square, whoso area is equal to that of a 
circle which contmnsS^ sq. yds.l Aiis. ]5 yds. 

34. What is the side of a square, whose area is equal to that of a 
tttangle contiuning 576 sq. ft. 1 

35. The length of a rectangular field containing 60 acres, is twice 
its breadth : what are its length and breadth 1 

39 !• A m&m proportional between, two numbers is 
found iy mitltiplying the given numbers together, and ex- 
trading the square root of the product, (Art. 320. Obs.l.) 
S6, What is the mean proportional between 9 and 16 1 
27. What is the mean proporUoual between 49 and 144 % 
H8, What is the mean proportional between \ and -J- 1 
393> In measuring solids, it is customary to assume 
a. cute as the measuring unit, whose sides are squares of 
the same name. Thus, the sides of a cubic inch, are 
square inches ; of a, cubic foot, are square feet, &c. (Art. 
154. Obs. 3.) 

Obk. To find (he capacity, soliditii, or cuMcal coftieiifa of a body, 
is to find the number o! cvMcmoKea, feet, &c., contained in the body, 

393> To find the eolidity of bodies whose sides are 
perpendicular to eaaWoilies. (Art. 164. Leg. VII. n.Sch.) 

Multiply the length, breadth, and thickness together. 
Obs. When the conteiiis of a solid body and tim of its sides are 
giTen, the oiAer side is tbund by dividing the contents by the prod'Mcl 
ofthe two given sides, (Art. 391) 
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Arts. 390-397.] messurattos, 341 

39. How many cubic feet are there in a stick of timber (!0 ft. long, 
3J ft. wide, and 3 ft. thick f Ans. 400 cu. ti. 

30. How many cubic feet in a wall 100 ft. long, 15i ft. high, and 
3 J ft. thick 1 

31. A gentleman wishes to construct a cubical bin, which shall 
contain 19683 solid foet : what must be the length of its eide 1 

33. If a stick of limber containing 400 cU. ft., is GO ft. long, and 
3J ft. thick, what is its width 1 Ans. 3 ft. 

394:« To find the solidity of a pmm.. 

Multiply the area of tite base hy the height. (Leg. VII. 1 2,) 

Oas. 1. This rnle is applicable to aU pnsTiis, tiiangulat, quad- 
rangular, pentagonal, &c. \ also to aS paraUelopipedaia, whether 
lectangalar oc obUquH. (Leg. VH. Def. 4,8,9.) 

3. The Aeirht of a prism is the peipendicolar distance between 
the pianes of the hases. Hence, in a light prism, the height 19 
equal to the length of one of the udes. 

33. What is the solidity of a pnsni whose base is 6 ft, square, and 
its height 15 ft. ? Am. 375 cu. ft. 

34. What is the solidity of a triangular prism whose height is 
20 ft,, and the area of whose base is 400 sq. ft. 1 

395> To find the lateral surface of a right prism. 
Mtiltiply the length hj the perimeter of the iaae. 

Obs, If we add the areas of both ends to the lateral surface, the 
anm will be the whole surface of the prism. 

35. Required the lateral surface of a triangular prism whose per- 
imeter is 4J in., and its length 13 in. ■ Ans. 54 sq. in. 

36. Required the lateral surfaoa of a qaodrangnlar prism whose 
aides are each 3 ft., and its length 19 ft. 

396. To find tlie solidity of a pyramid, or eone, 
(Leg. VII. 18. VIII. 4.) 

Multiply the area of the hose hy \ of tlie altitude. 

37. Required the solidity of a square pyramid, the side of whose 
bass is 25 ft., and whose height ia 60 ft. Ans. 13500 cu, ft. 

38. Required the solidity of a cona, the diameter of whose base 
is 30 ft., and whose height is 90 ft. 

39t. To find the lateral or convex surface of a regu- 
lar pyramid, or cooe. (Leg. VII. IS. VIII. 3.) 

Multiply the perimeter of the base hy ^ the slcint-heiffht, 

Obs. The dant-heigU of a regular pyramirl, is the distance tVom 
the vertex oe summit to the middle of one of the sides ofthe base, 
angular pymmid 

Ins. 130 eq. fC 
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[S.oi. XVI. 

le, the perimeter of whoao 
J 120 yds,! 

39S> To find tbe solidity of & frustum, of a pyramid, 
or cone. {heg. VII. 19. Sch., YIII. 6.) 

To the sum of the areas of the two ends, add ike squaa'e 
root of the product of these areas ; then multiply this sum 
by f of the perpendicular height. 

41. The nreaa of the two ends of a fruatum of a cone are 9 sq. 
ft, and 4 sq. tl., and ila height is 15 fl. : what is its solidity 1 

Ans. 95 cu. fl. 

43. The two ends of a fraatnm of a pyramid are 4 fl. and 3 fl. 
■quaro, and its height is 10 fl.: what is it9 solidity 1 

399. Tlie convex surface of a, frustum of a pyramid, 
or cone, is {oaad b^ multipli/inff half the sum of the circ^ijn- 
ferences of ike two ends by the slant-height (Leg. VII. 17.) 

43. The drcamferences of the twoendaof aftustumof a pyramid 
ate 13 fl. and B ft., and its alant-lieight 7 fl, : what is its convex 
Horfacel .Iw. 70 sq.ft. 

44. The circumferences of the two ends of a fruatum of a cone 
are IS yds. and 9 yds., and its slant-heigltt, 7 yda. : wbat is ita 
convex surface 1 

400. To find the isolidity of a cylinder. (Leg. VIII. 2.) 
Multiply the area of the base by the height or length. 

45. Kequired tile solidity of a cylinder 6 H. in diameter, and 20 ft, 
high. Jfij. 565,488ou.fl. 

46. Required the solidity of a cylinder 30 fl. in diameter, and 
65 fl. long. 

401> To find the convex surface of a cylinder. 
Multiply the circumference of the base by the height. 

47. What is Ihe convex surface of a cylinder 16 inches indrcam- 
ferenoe and 40 in. long t Ans. 640 aq . in. 

48. What la the convex surQice of a cylinder, the diameter of 
whose basG ia 30 ft., and whose height ia 65 fl 1 

4rO!2< To find the surface of a sphere or globe. 
Multiply the circumference by the diameter. (Leg. 
VIII. 9.) 

49. Required the surface of aglohe 13 inches in diameter. 

Alls. 531 sq, in. nearly, 

50. Required the BOrfaoe of the earth, allowing its diameter to he 
BDOO miles. 
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Arts. 398-406.] 

4:03. To find the soliditi/ of a sphero or globe. 
Multiple/ the mrface hy ^ of the diameter. 
51 . What ia Ihe soM^ of a globe 13 in. in diameter 1 
53. What IB the soliclLty of file earth, reckoning its diameter at 
8000 miles t 

404> The solid cimtents of similar bodies an to each 
other, as the cvhes of their homologous sides, or like di- 
mensions. (Leg. VII. 20. VIII. 11. Cor.) 

53. If a ball 4 inches in diameter weighs 33 lbs,, what ia the weight 
of a ball whose diameler is 5 inchea 1 

SoMitm.—P : 5^ : ; 331ba. ; to the weight. Am. 63.5 Iba. 

54. If a ball 3 inches in diameter weighs j Iba., what is the diam- 
eter of a bail which weigha 33 lbs. 1 

405* To find the ade of a cube whose solidity shall 
be dotible, triple, &o., that of a cube whose side is given. 

Cwie the given side, multiply it hy tlie given proportion, 
tmd the cube root of the product will he tlte side of the cvhe 
required. 

55. What ia the side of a cubical mound, which contains 8 limea 
as many solid feet as one whose siiie is 3 ii. Ans. 6 ft. 

5(i. Required the aide of a cubical vat, which coatains 16 timei 
as man; solid feet as one whose side is 5 1^ 

GAUGING OP CASKS. 

406. To find the contents or capacity of casks. 

Multiply the square of the mean diameter into the 
length in inches ; then this product multiplied into .0034 
will he the wine gallons required, or multiplied into ,0038 
leill he tlie heer gallons. 

Ob3. The mcGM diameter ofa cask is found by adding to the head 
diameter .7 of the diffareoce Iwtween the head and bung diameters 
when tha staves are very miich curved ; or by adding .5 when itery 
lUlk curved; and by adding .S5 whan they are of a medijim curve. 

57. How many wine gallons does a cask contain whose length ia 
35 inches, its bung diameter 30 in., and ita head diameter W in., 
it bdne but Utile curved 1 Aiis. 93.3% gals. 

58. How many beer gnilona in a cask 54 in. long, whose buna 
diameter is 43 in., and head diameter 36 in., its staves being mucfi 
cniVedl 
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MISCELLANEOUS EXAMPLES. 

Ex. 1. Hoiv much will 500 aheep cost, at $2 J apiece 1 

5. How mucli can b. man earn in 340 days, at 37 J eta. pef daj 1 

3, What will 690 hushsia of apples coat, at 18J cts. per bushell 

4. What cost 470 cows, at $£3J apiece 1 

B. What cost 685f gallons of ofl, at 87i cts. per gal. t 

6. Wlua ooat 335^ acrea of land, at ®10i per acre 1 

7. How much flour, at $4i per bbl., can be bought for $5S5 1 

H. How many yards of doth, at $5^ per yard, can be bought lor 
$1330'! Ans. 240 ydB. 

9. How many aaddlia, at $114, can be lioBght for $5fi35 1 
It). How many borsea, ot $75f , can be bought ibr i3780 % 
11. A man bought -J of a ship, and sold |- of it : how much had 
lie left? Ans.-^. 

13. A broker negotiated a bill of exchange of )tl03CO, at lA per 
cent ; what was his commiasion 1 

13. What is the interest of 82345 for 1 year and G moiitha, at 6 
per cent. 1 

14. What is the int. of JSl35Q,25 for 90 daya, at G per ct. 1 

15. What is the int. of 9533.11 for G months, at 7 pet ct.? 

16. What ifl the amount of ©35 for 1 jr. and 4 Jno,, at 9 perct.? 

17. What is the amount of $4635 for 30 days, at 7 per ct. 1 

18. What ia the amount of 810360 for 60 daya, at 5 per ct. ? 

19. Wllat ia the present worth of $13G5, payable in 6 months, 
when money ia worth 7 per cent, per annum i 

30. At 6 per ct. discount, what is the pieaent worth of f llSS.aS, 
due in iyearl 

31. What is the bank discount on a note of $730, payable in i 
monthfl, at 6J per ct. 1 Aiut. $16,313. 

3S, What iM the bank discount on a note of il575, poyable in 60 
days, at 7 per ot. ? ■ ■ 

23. What will 35 shares of Railroad stock cost, at 101 per ct, 
advance's ^)iS. $3867.50. 

34. What coat 63 ahares of bank stock, at 3 J per ct. diacountl 

35. What premium must a man pay ajinualfy for insuring $8500 
on his store and goods, at H per ct. 1 

26. Ifl obtain in 

and the goods are lo: , 

37, What is the insurance on $035.68, at Ij per ct, 1 

28. What is the insurance on $63460, at -| per ct. 1 

29. What is tlie insurance on $43356, at l^ per ot. ' 

30. A man bought a farm for S5640, and afterwards sold it for 15 
per ct. more than it coat : how much did he make by hia bargain 1 

SI. A merchant bought a stock of gooila for 3S4;f90, and reUUed 
them at a profit of 23J per ct. : how much did he make 1 
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MISCELLANEOUS EXAMPLES, 



33. If I bay 1675 yards of fiaonel foe $368.50, how must I retail 
ft par yard to gain 85 per ct, 1 Ans. 97i cts. 

34. A grocer bought 3500 lbs. of eolTee for $350, and sold it at 6 
per ct. loss : what did lie get per pound i. 

35. A meMhanl bought IS34 yds. of cloth, at ffi3.50 per yd,, and 
retailed it at $3 per yd. : what pec ut, was Ms profit, and how much 
did he make 1 

36. A shop-keeper bought 100 pieces of lace, for S250, and sold 
them for ffi375: what per ct, did he make^ 

37. If a grocer buys 3680 lbs of cheese, at 4i els. per lb,, and 
Belts it at 6^ cents, what per ct. is his prolit % 

38. What is the ad Talurem duty, at 33J per ct,, on a quantity of 
cloths which cost $104361 

39. What ia the ad valorem duty, at 154 psr ct,, on a cargo of 
tea invoiced at S35856 "i 

40. At 37J per ct,, what is the duty on a quantity of silks which 
cost $33tj65 1 

41. The sum of two numbers is 856, and their difference is 75 : 
what are the numbers ? 

42. The sum oftwo numbers 13 5543, and their difference is 135: 
what are the numbers 'i 

43. The difference oEtwo numhers is 63, and the smaller number 
ia 365 ; what is the greater number 1 

44. Tho product of two numbers is 3750, and one of the numbers 
is 75: what is the other 1 

45. What number is that -f of which ia 3G5 1 Ans. ATI. 

46. What number is that | of -f of which is ISO"! 

47. How lone wiU it take a person to count a billion, if he counts 
BO a minute, and works 6 hours per day, for 5 days a week, and 53 
weelts a year 1 

48. How many dollars, each weighing 41SJ grains, can be made 
from71bs. loi. ISpwt. ISgrs. of siIverT 

49. How many pounds of silk will it take to spin a thread which 
will reach round the earth, allowing its circumference to be 35000 
miles, and 3^ oz. to make 160 rods of tbreadi 

60. How many limes will the hind wheel of a carnage, 7 It 6 in. 
ID circumlferenee, turn round in 7 miles, 1 furlong, 30 rods % 

51. How many times will the fi)re wheel of a carriage, 5 ft. 7} in. 
in clrcumfeirence, turn round in the same instance 1 

53. What cost 645 bushels of salt, at 4a. N.Y. currency per bu. ? 
63. What cost 714 yards of mudin, at ls.4d. N. Y. cut. per yd.? 

54. What coat 241 melons, at 3s, 8d. N. Y. cur. apiece? 

55. Whatcost 1536yardsof calico, at Is. N. E. cur. peryd.? 

56. What cost 873 baskets of peaches, at 3b. N. E. cur. a basket! 
5T. What cost 633 bushels of oats, at Is. 6d. N. E. cur. a budidt 
58. What cost 848 lambs, at 5b, sterling ajaece 1 

69, What coBl 358 yards of cloth, at i5s. sterling per yard J 
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MISOELLASEOtS EXAMPLES. 



What cost 912 bashek of ne, at 2s. Ga. etetling per hu. 1 
iTi.. .__.p=H, — ■'--'■--ilii, at6e. Sd, ster. peryanl' 
apples, at la. 8d. stsr. per 1 
What cost 3 pieces of cloth, each contHining S7 y 



61. What coat 657 yards of silk, at 6e. 8d, ster. per yard 'i 

6S. What coat 7B5 bushels of apples, at la. 8d. ster. uerbuahell 



3s. 4d. per yard 1 Ans, £13, lOs. 

6*. What cost M8 pair of boots, at ISa. (kl. stevling a pair 1 

65. If 156lba, of butter cost SI5,60, what will 730 lbs. cost^ 

66. If48 yards ofelotb coat }f480, what will 125 yards cosf! 

67. If 96 horseB eat !9a tons of hay in a winter, how many tonfl 
wil 150 horses eat 1 

fa". If 10 Iba. of sugar coat 9^,, what will 340 ibs. cost 1 

69. IfSBfbs. ofyeal cost S|, how much will 873 lbs. cost! 

70. If 50 Iba. of ginger cost i7-f, how much will 460 Iba, costl 

71. What cost 330 cords of wood, if 45 cords cost t87f 1 

73. A man aold a sheep for £ 1^, and a pig for ^. -^J. : what did 
he get for both 1 

%. A goldsmith melted up j lb. !0J pwtB. of gold, at one «me, and 
Sjoz. lOgrs. atonother: how much did he roflt in all 1 

74. A man having 34 oz. of silver, sold 6i pwts. : how much 
had he leftl 

75. A man owing £^, Si^,, paid 7^a. 2Jd.; how much does h« 
Btillowe? 

76. If50 ibs. of rice coal £f, what wiil 840 Ibs. cost 1 

77. If 13 yarcia of edging cost ^, what will 300 yds. costl 

78. If f of a ton of iron cost t35, what will 381 tons cost t 

I 79. If I owe a }nan £6950, and can pay him but 13a. 4d, on a 
ponnd, how much will be receive for hia debt"! 

80. If 385 yarcis of linen cost £63, how much can be bought 
for£l8'r 

81. How much brandy can be bought for £396, if 90 gallons 
cost £18? 

82. If 15i yards aillc cost $18}. what will BSf yards cost 7 

83. A grocer used a false weight of ISJ oz. for a pound: what 
was the amount of hia fraud in weighing 50U pounds^ 

84. If -^ of ft bavi'el of apples costs St^, how much will f of a bai- 
rel coatl Ans. ^,45. 

85. If 1^ of a pound of lard coals -{^ of a shilling, bow much 
will -^ of a pound cost ! 

8fi. If -jS^-ofatonofhay cosl3£f, what will ,^-f of a ton cost 7 

87. How much will -jS- of a drum of figs come to, at tlie rate of 
tofadollarforf ofadruml 

88. Bought 48J lbs. of tea for ffJTg ; how much can be bought 
ftr $135 % 

89. Pnid$35^for-iof anacreofland: how much can bo bought 
for i7500 T 
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MiaOELl.ASBOUS EIAMPLES. 347 

90. If ^J yards ofciimlet make 3 cloaks, how many cloaks can 
be made of 7374 yards t Aiis, 75 cloaks. 

01. If 57.35 acres of land produce 430, IC bushels of bavley, how 
many bushels will 173.05 acres produce 1 

93. What will 730J yards of cloth cost, if you pay J6113 for 
14i yards 1 

93. If a cane 3 feet in length cast a shadow 5 fast long, how high 
is a, steeple whose shadow is 175 feetl 

94. Bought a hogshead of molasses for i firtlns of butter, each 
contflining 50 lbs., which was worth 10 cents a pound; what (lid 
the molasses cost per gallon t 

95. Bought 15 yds. of silL at 7s. pecyanl, and 13 yds. of musUn 



97. If I pay ^400 for | of a ship, what mast I pay for the 
whole ship 1 

98. A ftriner sold 174 sheep, which was f of all he had; the 
remainiler he divided aqualty between his two sons : how jnany did 

99. A garrison having baon besieged lOS days, found that f of 
Ilia proviaons were consumed: how much longer would they last^ 

lOU. A garrison of 1520 men have 416955 lbs. of flour; how long 
will it last them, allowing each man ^ lb. per day f 

101. How long will 752i0 gals, of water last a ship's company 
of 30 men, allowing each man f gai. psr day 1 

102. If 10 men can diir a cellar in 30 days, hnw long will it take 
85 men to digits 

103. If 6 men spend 3148 in 7 weeks, how much will 24 men 
spend in 35 weeks? Aiis. $960. 

104. If 15 horses consume 70 bushels of oats in 37 days, how 
many bushels will 46 horses consume in 54 daysl 

105. If e man can build a wail 30 feet long, 6 feet high, and 3 
feet thiok, in 15 days, when the days arc 13 hours long, how many 
days will it take 30 men to buifd a wail 300 feet long, 8 feet high, 
and 6 feet thick, working S hours a day 1 

lOS. A merchant in New Yark wished to pay £ 1500 in London : 
what will a bill of exchange cost him at 9 per ct. praraiuo?! 

107. A broker in Boston sold a biU of eichange on Liverpool for 
£3500, 153., at 9i per ct. premium; what did he get for itf 

103. What will a bill on England fbt £3125, I2s. 6d. cost, when 
exchange is 10 paret. above pari 

109. A man wishing to remit ^3550 to Ireland, bought a draft on 
London, at 13^ per ct. advancA : what was the amount of Ms bill 
in sterling money 1 
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ArtllitinHc, BjtSttaai (he oleuneis and pncUioa uf ila rules and explaimllnns 
-^a oaretbl DnnRBmant-'tiiB coidonanesa of its exampleB, both mental and 
fiir ths " ImUd"— tM npnpilBttDess of tti inigestions and olraetvaljons, and 
lt> suy plsa of IndBcOon— 1 liaaiiaiB not to ptonounca yaura decidedly the 
nuwt apjaopriite watt lt>r oar schools I have ever noticed, and shall use wy 
Influence for lii gsBsial adoption. 

Union Springs, May 28, IBia. 
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